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mmM3 ] mm? 4 /km*, aws? * 

[ If im. 4 ] ffilE 7 * ;P A a , ft&stftt CD & cot"* 6 If 

I I**IM 5 ] fflrlE^ 4 /PA tSNBW* ^ LTitrflBMS 
trite 0 ftW-*f**JH 1 tiB«o4MII«caW<©«Bt*ffi. 
[|ftRif6] l5rlB7 ^/PAcD/¥£{i. 5S^ny-3 

So 

[ff^7] t?IB7^;PA<0JP§i±. 10S?ny- 
1 c mcotSH(C^I>lf*ll6 t:IB«0^##:gP«(7)Mjt 

ti&m mis &ttc&m#mtrtw&jm. 
[ n$m i o ] tu iB^stf* tciisaHRWteBHn- s ^ 

[ 1 1 &m 1 1 ] i - 1 o co v i-rfujpcof t 5[<ii t 
[ tmm 1 2 ] mM*mwm t . 
m?&iM, &t/mz7 4 ^as: nfism i osm^^m 

[11*11 1 3 ] HUE? * /PAii, ffiSgtt^ ^AT-ffi 

[ 1 1 14] MiE ^ * ;p a ii , mm& ? 4 ^a xffi 

If^lll 2tC|B«^^»#:g|5W0^^^ 0 
[||*H 1 6 ] firlEr? -f /PA£t#*M£^XTfirfES 
Iti 0ft(t4Sl!*5a 1 2 tlB«^^»#:gPW^»^ 

[ff*JMl7] fflilE7-<;PAoJJ§(i. ss^ny- 
3 c m<oiBHfc* l 2 fcIEl»<DW#:§M*cDM 



[11*118] ffiiy 4 *VJ*cr>mZte* 1 0S?ny 

- 1 c mOtSHfc^&fif^II 1 7 tlB»«^W#:gP«0 
[ m&& 2 0] SWE 5" U n y»:f6 B B a ^ 'J a yl 

s^fflv^i**iii 9 tcia»<^Niit*aj««iBt*i£. 

[ if^SR 2 1 ] MIE3? 1 coWSL Sr MIE#ISb b b^ 'J^y 
U IS#?L«*»#:B±^Bt)IE#^TL«**#:)i*ffM 

LT«^stf*ii2 o izmmco^mfammcowmx 

So 

[ lt*JS 2 2 ] mrlB#^?L«^S#:)i £ . yV^f 

[ it am 2 3 ] mmziiw^mfam z . tt&aem 
i^xmm-m^m2 1 cfEtto#^#cgp«osit* 

So 

[ If mn 2 4 ] MIEI^?L«^«*« £ . x t ^ *, 
^)V^^hmim.2. l t:IBife^^##:gP«^Mjt* 

[ wm. 2 s ] mam 1 sr . mim%&^> v ^ 

[ msm 2 6] fiffE-f ^>"(is , , a*^ 1 

[ if mil 2 7 ] ffrlE#lS B H B ^ 'J ^ ys«»fiB tlfiiS 
o msm 2 5 izmmco¥mfafflw<mmm£ . 

[|f*il2 8 ] MIE^fLW-ftii. SSMCJ;ot5r 
S^SIf^iai 2t;IEtfecO^#:gEW^Kjt^. 
Ctl*©2 9 ] «r£IH«M$fc:«mi£££ft3 

^M.m*i&m-hmim2 s>\,ztmemmmt<rm& 

[ if^H 3 0 ] ±l^«mo®§^rffitc5Sffl SixSIf* 
II 1 2 ^IEtfeco^#;g|5#oM3t*iSo 
[ItiRJS 3 1] y'ja y3HEt«*Wte*?L«'ffcLT 

m&fiMtmtmzmmLx . mmm 1 cois^bi 

tilS, mlE^#?L»4^#:«oaHt;HalE7^;PA 

SKOftttftiiB, MIE7 4 jvm, itmmm 1 

m&-?Ji$\<r)J) i Wii7 a jVMzMx. &ZbltZi. DmtE 

[ if^ii 3 2 ] fffiE^isof*. miEm i <7>mm 
mam 1 <ox«^iB*mfc LTSfijffl^--g.w *Ji3 i iz 
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[If 3 3 ] ftriE^-iillgOfJL WfE? 4 /PAMfc 
[»*if 3 4 ] MB^?LS¥»tt«±tfIfE^?L« 

[|ftRif36] ffiiSsVaymm^ sm&i^Vay 

i imm 37] wflE^ u a ^»r« . ^seny u a y 

[|ftftif3 8] mrteyy3yfflSUi. Mii/'J^y 

[ mtm 3 9 ] mi m&u&Rmm ttx^v^y 

So 

Ht*JS4 2] MIBW^tt7^;kAwWi!iffii, 4 0 

ft. 

[M*^4 3 ] mammy * jvMzm^y a 
^fflv^ff^il3 l t^aw^fflsSP^tfOlggSrffi. 
[|f*iJ!44] flHE7-f/^*tt0ft(t5IR. #®l± 
h £IW^#?lJmWMi MIS 7 ^ ;UA<olSt 

4 4 fciEtt^it«caw<^Hat*ffi. 

[If 3<If 4 6 ] If *JI 1 2 -4 5 OV *-f*u&K9lS3&f 

[ ii*jm4 7 ] ^jurNWfcs t . ft&Mt*mi*M 

^[fij^^^tuiE^ * )vmzmz_ hztizx") mmmiL 
m¥mftmzmm£iLwmiz&^Tmmmicomffi.£ k> 

f&zK&mmw4 7izsmcD¥mfomttcomm-nm, 
itmm 5 o ] mzy 4 )vm^ firSttotor&s 
mem 4 7 izfm<&mi*iaiwcow&tjm. 

[it** 5 1 ] miiy a H-JximmMi-frLtmvBM 



3 c m<7Mmtz$>z>m$im4 7 tzmmn^mtoffitrtm 
mum. 

[|f*il5 3] mmy << ;VAcoJ¥$i±, lOS^ny 
~ 1 c mOiEBfc&Sff:£iB 5 2 fci5*fe^NW|caw« 

[11*^5 4] fffie^ioSS^yyrjyS^fflv^ 
T«fi!c-rsii*il4 7 fciSII^NIMMIStfwKft**. 
[ If ;RJf 5 5] MIE y 'J 3 y S«(c#fe B B B y'Jayl 

**m v mtm 5 4 fcffi»<o^tMWf(aw»iBfcfirffi. 
[ msm 5 6 ] miE^ i ost * mfe**^^ u 3 >- 

U II^7L«W#:«±tc1fria#^?L«^»ftii*ffM 
[If 3*315 7] fl?ai##?LW¥iWWi*. Hayt 

mtt&mem 5 6 (c^<wiw*£aiw^Hji*». 
[ mas 5 s ] ttria##7L«^#*« * . te&wm 
tircmm- & mem 5 e £tte&m#mtevw&r 

i it* js 5 9 ] mEimnK^m^m * . x t: ^ ^ y 

[ If 6 0 ] *Jie^^TL«#at*«^iBt:«aSJBS- 
B®. L , lalE7 ^ ^Igffi^iilftffltlA 0 ft(tii»« 

[ If * JB 6 1 ] MIES? loit^, miiE#*Sft 3 

sm5 5 £mm<&mMmv9B&jm. 

[ If 6 3 ] mrlEmiSHy U 3 y3£«^^lBt;*fiS 

cm*3S6 4 ] mnE^s^HfriE^ ^;^*asoft(t 

Slf*Jl6 3tlB«0^#SP«0^it^ffi. 
[ If *JS 6 5 ] MIEm 2 (7)Si t Lty'J 3 

[it*jS6 6 ] tfrism2os«t LxmmiztmM* 

[ If Sm 6 7 ] MIEm 2 OlS fc LT^3Sii'l4*M^ 

i mutm 6 8 ] mz-ftmimcDmi. ^m^tifzmmy 
< ;kA±o muw^m.^w.m*m<v3mmmz%}i k* 
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-frUt^fr 0 If *H4 7 \iORX&¥mfim<WB&i 

m. 

[ msm 7 2 ] mm^iwmwm zmmm 2 «s 

[ it s.m 7 3 ] in b#?mh m , n«fb&fc: 
[ii*H7 4 ] tiriei(MM^£tt»tt&£^3 

[ if &m 7 5 ] twa^fljf ^it^Mie^ vayms. 
[M*^7 6 ] nmftmimcrm. mam 1 

fMES5 2 0*f^ir$mi: LTBfiJffl-r-SI**ifl4 7fc 
[li*JI7 8 ] ifc£B4 7-7 7 OV^^ftL^OH^ 

[00 0 1 ] 
[00 02] 

[«*<0«f#] ¥a*tt**fl±. ¥W*?x^-, 



[0003] StfmwteSJW^^teli, ttttft 

[0004] *fiWHl±0«|gas i OffMtt. 

3f>- -<yyal/-^-(SOI)g#jtt 

•OK<Jai4>*u il^os iJM»ni»*-f3l-*-ft^^s 
i »C(±SB*Li.*vMR>»«o«SbS* s o I 

1 • P«#=^^^T-©m*^*^fg. 

2. *«W*ifttfc:fthXV^ 

3. i«Mb&HI«3ftBBWb&«rffi. 

4. ^i/Hg^Mt^, 

5. 7 7fr77^iitis, 

LV\ Special Issue: "Single-crystal silicon on no 
n-single-crystal insulators";edited by G.W.Cullen, 
Journal of Crystal Growth, volume 63, no 3,pp429~~59 
0(1983) . 

[0 00 5] S^tCi^lRiffcrfclvCii, SOIA\M 

o s f e t <^m& it , i&mmmti it i mm- sisti 

X^<<n%^if^tlX^h (IEEE SOI conference 19 

94) . so iffimzm^z>tm?<oTmzmmm 

tffo&criX, A;i^s i »^xy>±fc:3IH t *jB^i«^ 
-^io-tirT. A;|/^S iiWMOSFET, I Ctjt^ 

[0006] iK't^giMO S F E TJAiSBtfj 

M O S F E Tc?)MffiSJ± ( Vth ) IdMRWfcJi'f-V 
WZJTOfiftiMEfc: <£ 9 WE S ^4 aft 1 , S O I Sr ffl v 
■£2££M ( F D ; Ful ly Depleted ) M O S F E T<7)i§^- 

fcftttt. soi is«%-tt^i<iititv^, 
[0007] lb-^W##;±^^^ x«is i f 

s m<nit^m^mm±.i,ztt?* ^/umm tx 
z<7)Wzft<ou,itix^&. LfrL. it-^m^mwms. 

[0008] iiO ± o i:* 1 ^ . Sfflff-C, 
is< , ^iSf^iA«tl s s i ^xAit, it 

[0009] SO I ^^fiSctM-rS^ii 1970 
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(SOS: Sapphire on Silicon) ^Jl 

ms i wiwtt i zmrnkftrntzj: dsoi «ji^?fm 

t"S^T5£ ( F I POS : Fully Isolation by PorousOxi 
dized Silicon) , ggg-f :*>i±A&#"J: < ffl%^tl 

[ o o i o ] f i p o smi. pms i ma&mmmm 

tCNSS i m*7vh>-i-*>?EA, J. Cr- 

ystal Growth, vol 63,547(1983)) . iL<(±. Xt7 

HJ; 0 s i ft£Htr i 3 fcH F*Sttt0>»»fclS8cfc J: 

[00 11] j->&A.mi. K-IzumifcioT^ 

ftTfRSSflJfcS IMOXWKWMt*?.. S i 
^XACIi^y^ l 0^—1 0 18 /cm2 fUK&A 

Lfcwfe, T)vdy ■ wmmmwpx*\ 3 2 o°cm&co 
(rp ) izm^i-hmzz^'t^z&AZtitzMm-! *y 
-rts i mco±^(omm-^ ^y&xizi. 9 r^v-yr^t 

LtzS imt>W&£MkLX. m^ B B B S iJgfc%4, 

COS i Jfrtt£-£4*l44<tffil±ljg5fcl 0 5 /cm^ 

itztiK k*o?ts>s#*£ 4 x 1 o'Vcm' 

■*-4£fc*C, -1 0 2 /cm2 4"Cffi»*-S£i:fc:jSB& 
LT^4, L^L^'io. itffcS iSOlBSH,. fifflS i 

a oig B B B e^^«is-c^ s«t 0 s^eax*^-, sea 

Jg (BOX : Burried Oxide) COMS- «#^OffltflJPfi 
[0 0 12] tfz. S IMOXii^^Ttmitlhmit 

tmwtiom?) v—fizx *} xm&&itt&£. tx 

LA -5 . 

[0 0 13] S I MOX(7)4*yf£Kteffi&7M*)^ M 

fcfcg^. 4*y&X\mfe<nm&aL(r>-4*y\L-M,$:7 
^x^cDA«ft:^flH\ aABf^cOiMA^'® 



^F^co?aS4r^t «t 4 * y -y TO^^r if J: 0 

^b'Tt^ScTt^ffi^tLTV^. S IMOXtlil 
3 2 0"Cfc^3 s i4mw*crn-fex-ci4il«ttfflt=arv^ 

ftST-co^Ma*^iT* £ z fc , sawwft*** 

[0014] ifc, ilScoi 3 ^f*^)S o I 

-tt\ so iffiiS&ffM^4^-^aa*?§VCV^ 0 i 
-T**)^, »Hjumi>?)J5$<7>s iJUSA 

[0 0 15] ( 1 ) . WetiSffM^ 

(2) . «Bf7-5Xvx y f-^fc:«£«ltBME 

(3) . IfJ?x.yfy7'CiS»Mt 

( i ) coweT(±%-t»ii-fk-r4<ri;^ffliir354o 

LAW Z\cr>i%—' mtt%%W\mk%:'?X^&<, %£>l,z 

v^\<7)±amktimw£^n®mmzM~ttffr <o xfo 
[ooi6] ( 2 ) coumt, h &a»t*> ( i ) o^-s 

■ei-3^mSSSt ( l ) w»f«fc:J:&^rffi-cmME 

commttmzi>k^->X. wmaimmcosFe 3rif*fl! 

IE t^*^x yfy/ LT . J5ra«mW4T«IWtr 
4 . .1 cO^T^TiiJKff ± 1 0 n mmKfcTS 4 i 

CilitSft ( ^-x ^ ?tV) ifi-hh k z\ OlWi 

[0017] tfz. ^•v^y^mzitmmtfmh.x^ 
htzmz^ 77X7X -v^y-ywrmz? v >/ ^ 

y ^y^t j; hmm^cDmit^mm^tix^ . § ^ 

^0#AtS±$ttT^4„ S ^Ox^nsW^bfBHE 

[0018] ( 3 ) o^i4. h^tibmmjtt^m 

MlzWM^-yJ-y^ffiZWmfoZK V&A,XH<^ 

mxh&» mux, pnnwn^io'Vcm 
3 &.±,<^mmz^A,tzp* - s i commk pisi«i 
mz^?*i/-r/uftzwj:k'cojjmxmmL, mi^m 
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VX\ P + JlSrSft, §A,tcP + goMiRx^y^-e 
PM«^®tB§'^, SOliM^«i>Otl, 
&o i<^)^"j£{±MaszaraCO#&tc:|¥Lf> (W.P.Maszara, 
J.Electrochem.Soc. , vol . 138,341 (1991) ) „ 
[0019] iaHRx.yf->'^l4%-^«Mfcfc*3ftf: § 
tLX^&£>\ 

■t^io 1 t aBttttf-HJ-Cfc i * . 

[0020] -x -y ^y^tfOStHtt^SV ^y>„ x -y 

»Sf«BiSFC*4. Lt^t, 1 OOnmt^d id^r 

[0021] ■ -f yfymx. nmmB v~rs i m±cr> 

X i/*r)Vfo%cfo h \ «Vni b° ^ =*f S> -r /Wfcg 
£fflVvo**fctf>SO I«^*£ B B B 'K^'1U\ ifc, MftS 

^<73|3H&&&*£> & ( C. Harendt, et . al . , J. Elect. Mater . V 
ol.20,267(1991) H . Baumgart , et . a 1 . , Extended Abstrac 
t of ECS 1st International Symposium of Wafer Bond 
ing,pp-733(1991) C . E . Hunt , Extended Abstract of ECS 
1st International Symposium of Wafer Bonding, pp-6 

96(1991) ) . ifz, SiiRx v i-yycDWWmitfu >W 

iz±%<mfLx^&» Ltzifi-ox. aso-s-*^**' 
ftfe^^IW^yf 4 y/r-- /i^^tt^i&i 

[0022] id *msA«. Mzmmw-s 

-2 1 33 8#&«fc:*ii vc . frfl£¥»#3m<0SBt 
^^S#*S B B B ¥#*ffii*£ IB Lfcatff* JB« L , fflB 

[0023] i^m<n>3m%xfoh , 

it SO I Srfg^Li^ (T.Yonehara et.al . , Appl . Phys.le 
tt. vol. 64, 2108 (1994) ) „ WT. £ Olfi 9 S O I 

coimir&te^xmi 7 ( a ) - ( c ) zm^xmw 



[0024] iO^TIi. Silt901 iO^flJt 
0 2£jSjRx.y^y^£fi 1 eWWfc LTfflV^i. ^ 
HJM9 0 2 0±C^^fLa*^ B H B S i Jg9 0 3 ^Xf 

^s^w&rl*:^ mitsim9 0 5^-feLxm2 

0 4 kM*) &&&& (HI 7 (a) ) . %\<n 

wellies i ^smsiti. (Hi 7 (b ) > . mmz 

-tbt^TLSS iiiKOH s HF + H 2 0 2 £rt"c03IJRx 

■yf yy-ltj; "}x.yf y/LTiitl. (Hi 7 
(c> ) . z\cr>b%. M«Siws>7Si (##?L 
SIMSAs i ) fcWix^^y^ojKRittl 07?fg 

fc##flJMM6ftS i *SffiiJ5*?&if*t5 i i:Sr< . 
IS 2 0«0±(lfi6 (transfer) U SOIlt^ 
m-hZb&T£&, Ltitf->X. SOl«S^ 

^ -v /M&glijMt^HWfcr n -fe x f ffiffl S ti h C V D 
Sa^HSeffl T S 4 <0T , fell <b OfgS ( SSDM95 ) Izitl 
If. ■e^-ffiiMx.fcf 1 0 0 nm±2%HWS 

tix\^h« tfz, xtf^df>-^s 1 a^ssattt jytf 

T'3 . 5 x 1 0 2 /c m 2 ^'|g'S-$iX7 ! i„ 
[002 5] teH^&T-tixv^-^rMfKffii^* 

amEtsw>Tv^43t«), «yaBaaKoiw»i±/h§ < , i 

1 8 0 T3gJ^J»I^tgT & l><li: ^fg^StlT V ^ 
5S^*ftft. jB"5-&fc-&*Ht^t*S» (void) 

[0026] LipL%&t>. m-&*>it*m\^*m# 

iztA,zjzfflvmm ■ ^-y^-yfrnzx >ommzm^ 
$ timx titixiito. m o h h mm^mmmk t^-o 

J±, ^cofiJfPffi. i&axHt. mffi¥£?)fo 

±tfSL£tiX ^ZbZ hXh h . 

[ o o 2 7 ] bp^ n a p«^+^^r s o i mmzwm =t 

< f3W4 fc fc fc, RBtt^xyN^Sffiffl^t =t 4* 

axhr^y^mm-t^m^mttLx^fz. 

[0028] Zo Lfz%$\ *ftmM±. MZ2MC0M 
ts^tiMiL, 4Mi»«--*(?5»R*»4»«ff^?L«*l» 
7-302889 ^StTSyg . 
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[0029] iMm&Mizm^ztitziim?) i mzvxriz 

miS (a) - ( c ) SfflV^JWWS, 

[oo3o]nicosi as iooi (^mmm^^jiM 

itLX^Timm 1 0 0 2 ^MLtO*, *£>±tc*IS 

a H B siiioo3«L, i«^ H H 9 s imtmi?) 

S iS#:kti#iJ<7)m2<7)S i SMI 0 0 4<7)±Bk§riffi 
SSI 0 0 5 £tf-LT& 9 (Ell 8 (a) ) . 

zcom, ^iwmTM'o^h^tz^y^jfmL (mi 
8(b)), &2<7)s imkMcommtmiiiLtz&iLw 

J&-f& (018 (c) ) 0 JSIOS iSfl 00111 

[00 3 1 ] *JBPP7 - 30 288 9#&#|fcBE?Sft 
fcHEtt. #TLM^ U ^ >'Jf 0«it^\ ##fL«v- 'J ^ 

■Cft 0 . -J«4MIMMHE«fN(tDBfe:ttffl tfc3HE*S 
[0 0 3 2] .Iftkfi. S'Jt:. WBPP8-2 1 364 5 

Sik^SftT^S. 
[0 0 3 3] SR0HY8-2 1 3 

-S^JI k ftS 0 -7j . ^?L«^ 'J ^ 

'J ^ ( iWfc) k & 9 

[ 0 0 3 4 ] 5E£ 7 f U -f -f AftSr < TJOSW^M 
[00 3 5] k i 6T\ ±IWffifi;nX b£Mf^£>® 

[0036] k;^, i o J: 3 4 *|g B H 9 ^^IS B H H ^ U 

^ >■ t *3 i vt mm&m s *ur ^ * #^i*R0>*s a * * 

5WXLTK4&9S^i:-f"&Jt#>s -ew/p^^O. 3m 



SfcttBHKT&O. 1mm— 0. 2 mill!: £ OJSA^ 
'Jnyfc LT^lKt^S+^MJ* ( 2 0 ju m~ 5 0 

jul m ) tmrntf+ftx-it^ . 

[0 03 7] V^^Wik^lS B H B ^U3ySM 

«&*kffiaxh-fb*a^-ri»i*^A i ^sixTv^ (Mi 

lnes.A.G.and Feucht.D.L. , "Peeled Film Technology 
Solar Cells", IEEE Photovoltaic Specialist Conferen 
ce, P . 338, 1975) „ 

[0038] Lfr L 6 i STIiMt k * § m*S 
bIv-U ^ >-k)£^xb 0 ^^f^^;l-iik O^t-S i Geo 

• nxh6^^fiJT- ( fcl.kai : 5rV^ 

[0039] ttz, *m#ffm4,816,420^t;H^$iX 

[0040] LA>L, i07Jffitfc^T-7X^fl-tl5ft 
SS? Wx J^/M&ftfc i tXSTj IftlJR^ & m V J£ 

mm Lxmmmzm^-ttzMz jav^-y omwh 
h m.m.<?)± ^ ^iix'imw. k <r>smm&& <%h<K 
x-Mtf-tm^Tis- hmnhzmmLx a ; k ^ 

>-ifg^i*< tTC> (HRW(C«ljumil») 
icmm-^c m$>&\mZtl£LkCD±%ZI,Z%:ht±M 

[0 0 4 1 ] Zco&o%fiL%m&-. *ajUAIi, ^J3 

itx^iwrn^z^f^^^frmzmmL . ztizm 

®fiOSi&73 i£ &^PB¥6-45622 ^fg^M^ Lfc . 

[0042] u&»U ito^rffifcisv^TfcAJBBEBCjWft 
S7o -ir x tiS *b . x tr ^ i'-v 

v\ -7f, ClOJ;3=5r^fL«Jlkii:M^-StOcO. H« 
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WWRfc i o =fir«t6**ti- l><?)bLXJ *7/um ( bubb 

le) *fflV^«IK«* J Wffi 3 F5-2 1 1 12 8f4» 

'J ^ ^3HKrfifc:>f * y?±At: i 0 ; *77m fcfis 0 . if * 

[0 0 4 3] ;;-CVoSi^iMfi7^;PAtlt 
[0044] L^Ls .T<7>:fr8;tf)*£\ i&PbIWJ 

o , a * >&A3kt¥cm± t mm^mm^m^xn 
&w 

[0045] *mi<DBttoi. a£Kt4Ht*-*:cg*^r 

[0046] 

^b£W®ib*t&, 

[0047] tttmi&mtm&cowgmte. & 

E#TL«*tctiV^t»IBffil^)»RJ: O^ffitSlS, 

[0048] ifc^ffiWfo^NWttattfiowasisi, ^ 

?L««tfi^T«IEiSl«a£«J:04Mlt^-4nSi, Rtf 

[0049] ^muz&^xn. ft4s*Lit*mfcMt» 

[00 50] ^0gO^2»*gP«^Sit^atfeV>T 



oft. 7 ^A^Xto^M^'^frfawtjS: 7 a )VMz 

[0 0 5 1 ] «3t^^J^|iI±*KD^b#fcfc0>*# 
Li oz\bififo-? tzifi . 4885krynmwi. » ^« [ J^- 

[0052] ifc*«»!Bfc: ituf s mz^imm^mm 

«W-Sik3S)«iriEfc:=Sr4. 

[ 0 0 5 3 ] *«HH(C«t*Ltr, KMSr^SILT. 
sfer) Sfctf), a«<7)fflJitafflt3tjeffl3&^t6i: 
[00 54] ^JCT^^NttWBtffOWBSrffifc: J:*Uf . 

cD^mfa^nzm®^ z>zb &x* & «. . 

[0 0 5 5] 

[00 56] L^fL«^»*Ji] ^TL«^»#:S^ LT 
i±, ^'Jny (Si) £ffli^k03&**BSfc1£ffl£ix 

4. 

[00 57] #?L«S i (iUhlir^Cj: -5 T 1956^^ 

mw.commmmcom'^Mn hza^x^^titz ( a . uw i 

r.Bell Syst. Tech. J. , vol . 35, 333(1956) ) „ ^TL«S i 
iiS imfc$:HFmffitpX*mmkf& (Anodization) -t 

i commKJ£4zlZjE?Ltf<£mxfo 0 . -f^SJtEfi. ifctf) 
±-5Tft5i:(B»LTV^ (T.^^'S, J.Electroche 
m.Soc, vol. 127, 476(1980) ) „ 

[0058] Si+2HF+ (2-n) e + ^SiF 2 
+ 2H + +ne" 

S i F 2 +2HF^S i F 4 +H 2 
S i F 4 + 2HF^H 2 S i F 6 

S1+4HF+ (4- A) e + ^SiF 4 +4H + +A 

e " 

S i F 4 +2HF^H 2 S i F 6 
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%> tzib tofcg»IEIL<0RT* 0. n>24fc(±A>4fc 

^§^Wi^§fe^:MfiS i ft £k 

[00 59] JSUKOi fcjEJLOWSqfc*-* Pi 

s Hi^fLH^ft. Nls iMJ^K-ffcSftSr^fcv* 
■5 iff^i.SltT'NSS i t#fL« 

[0060] #?£HJ|fc*3^T{i\ ^ H H 9 'ffi^*t-^^?L 

J& (Anodization) i k lZ «£ K)B$L-f& Z k 

£?Mt«il 0-^10 nmg^c01l:@<7)fL^'l 0 

- 1 ~ i o n mmK^iSHrcjkwfxsi* > ^'o «t a ^ffiit 

-€-ct)^S{±. JWSAS itf5«fit2. 3 3g 
/cm 3 fctt^T. HF«?R»|S£5 0~2 096tc3Efl: 

mm.mgL*mkzitz>zbx-2. i~o. 6 

ib. Porosity£^^.g>£k VIST'S) £<, d<7D<fc 3fc 

& t w&$mmmzixx& o . ^ 

[00 6 1 ] ifc, m«Ji«^i*iSi(;AMo£l^ 

its. ^^^T*iifflb^»^fcitt*rr*fcft, * 
<7)^x -yj-y ymmt . AJBcox «y ^- > ^ 

[0062] ^TL«S i tOflffllWaWtttporosityfcJ: D 

}£ . porosi tyifi 5 0 %T'&ft(£11«*;3iJKii; 

^fitfiu. f3Nb*>. IfiD^b-^x^fcffljli. 

*%5«$tL^<Ii:tC^^. Porosity^lft&P^ft 

[00 63] JgmtzSswCli. #7Lfril£»ffcj£ii# 
tfflEtt*J*£3Efl: § iiT . ^?L8 < Porosi ty ) OH=5r 4 

H3&»6RMSflaS*ff -3 i kT\ WaffT*fi!Bj«OJBJ¥i 

[0 0 64] A/l^S i tplZ^.WA-'S'TkmH 
At. SJMBatJni.* fc^Sftfc««£iIg»nm--- 

m.+ nmCOWi.A^SM (micro-cavity) #>'~1 O 16 " 17 
/cm3 i> cr>®&~CBm.Zfl& Z t fim^ZfiT X > h 

(MZ-iS-. A. Van Veen, C. C. Griff ioen, and J. H. Evans, M 
at . Res . Soc . Symp . Proc . 107 ( 1988 , Mater i a 1 Res . Soc . P i t 
tsburgh, Pennsylvania) P . 449. ) . &ffl±Ztlt>Wfr& 

mmi&m^msco^v ? y v?*rA v t Lxmm~t& 

[0 0 6 5] V.Raineri k S.U.Camp isanoti. S i 



mmizminm Lxmrncommzm 

lfc$ftTS#>2^IM:s iJg£jBj£Ut. i-^h-h. s 

O I aBt£JBj#C£ Sit S:«igLfc (V.Raineri ,and 
S.U.Campisano.Appl.Phys. Lett. 66(1995) p. 3654) „ L 
. f&^COTa STCi^M Silt ifi^ji^BMt 

s i m^mMi^mmcommtm^mcoimmmzi. o 

a»A£ft£ x h i^xoMftioM:^£W^£^S;MK)e 

§ ftr ^ s ±i l zmiRm-it^>rzMzmmm^mxh 

<0 . Soffit S O I HBtfcJBjRT* - 
( mi cro-cavi ty , mi cro-bubble) £r ~fc~t%> M £ h i*tk~$~%> 
[0 06 6] 17 4 !VJ*~\ *ffflfc.toWXm\^t>tlh7 

%ht>K zixt>izmzmi£ztiz>i>nxu^\ 

[0067] Mfa&l%:l>C0b LXit, fa^>tt (Dupo 
nt) If7-fe';l/7^1/A, xa - / ^iMT)V^m^ : y^ 
?nXf-7" (No. 3 6 3 ) . BSfeT/USfgr— T 

(No. 433). Hill (») saajsi-f-r ( N 
o. 3200A. No. 31RH. BT-315)^Sr 

[0 0 68] ^-r^SSttcfciSOftttifclR 

\ ^x ? ^ )VJ±*?& o h z t i> x % h . t##Mk tr 

SOG (spin on glass) ^SrSffl^-S i k t S L. 
[0069] *^BJOT' ^^AOJ¥${i. ffiffl-r^^ < 

>vj±a)Wgt, mmzmtxm'Mmmztihtf. ml< 

Ii5wm-3cm, i OjffS L< (i. 10^m-lcm 

[0070] mmjettmwM] ^tmizts^xn^ 
nm^mwmt lx\±. imu±. m*sas i . 

S i . ^ B H B fS i COM. GaAs, InP. G a A s 
P.GaAlAs. InAs, AlGaSb, InGa 
As. ZnS. CdSe, CdTe. SiGe W>cMki$ 

W¥m#&&m^& z t aw s . ^ Lxw^jim^m 

fkmit, F E T (Field Effect Transistor) ^C0^^#c 

[0071] [mi^a^] micvmm. ^jn^i 
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[0072] it, micommz. -?4 ^n^y/uimc 

ro-bubble) t ^ >1&>MififtmiZJ&fRZtl 

8L y'jn >mmz4 * y&x lt * y&AB£7FM 

[0073] ^BflfcfcV^T^TLHSitO^U nyJio 
LPCVDS, X;iy?&. 75X7CVDS, t£ 

CVDSi/clMKW*^. Mi. if, HftCVD 
)£. LPCVD& 7"7X7CVDa^y;l±£CVDa 

SiH 2 Cl 2 N SiCl, N SiHCl 3 , Si 
H 4 „ S i 2 H 6 , S i H 2 F 2 , S i 2 F 6 ^COi/? 

[0074] ±tz*^")T$XbLXfo&X Am&f&M 

in T /Rag ( h 2 ) j^asjn $ ft h . hu ism^l^'x £ 7RS 

{41:1 0JJLL1 : 1 0 0 0J2TF <3*AiS*Jfc) tfjSS 
4>9#?4L<{41 : 2 0iiLhl : 8 0 0KTfc 

[0 0 7 5]I«MMl^^{:liH 2 £>SWiN 
2 ilM^t'Ga, In. Sb, Bi, Sn^Oi^cf 

t^u a ymm%£^Tmmzm%fc&^>i±mM*iz'M 
[0076] t-tzmMm^z^m^mwm^mm- 
zixeo(7)m§ S f£wmzmmzii&mmt lx 

^ft^iX*.^ M;ii4GaAs£®)£t-&*§^{~{4, M 
OCVDStd Ga (CH 3 ) 3 , AsH 3 , Al 
(CH 3 ) 3 *tfffiffl3*U S^ifflitStliM^G 
atLt;W:As4/;l±Asfej;ifA 1 £?§£ 3 L2X 
■?J«j|*fT3. 

[0077] ifc*^BJ]T-ffiffl$nSxt°^^^-r;^ 

&i§llr(4«te8 0 0°C£JLhl 2 5 O^&T^ISST* 
0 s 4 *) ft 4 L < J4 8 5 0 "ClXh 1 2 0 0 °CmTtfHtP 

§*i*tf>jws« sjfflB!c^co^^i4^Mw»i 

*§-£-{c(46 0 O^Ciyj: 1 0 5 O'CPXnzfflfflZtl&CDtf 



SteU>. Ill:Ga^^GaAs&Mt§f^ 
{c{4 6 5 0°cm±8 5 0°COTtMPS^^O^"M4 L 
V\ ifcMOCVDS(Cit)GaAs*iStft*#fc 

{46 5 o°c&±9 o o'cmTizmm^tihcD^mt l 

W 75X7CVD ffi^Xfiiar o -fe X TJ iJSfa 2 0 0 
•CJ2Lh6 0 0 , CJaT**3i3"C* 0 s 4 0 *? 4 L < i42 0 
0"Cj£Lh5 0 0°CjJlTt*JtP$tL^<7)^M4 U*. 
[0078] ra«fc£E*(COV^-Ci±MBEffijaW±atta 
1 0" ! To r r — 7 6 OTo r rfim^Tfo*), £K>ft 
4L<(410 1 Torr~~760Tor rCD&MtfMt 

MBEm&m^&iSr&izi&m&t lx i o- 5 to 

r rJSlT**5*3T*9» 4 9#?4L<{41 0" 6 Tor r 

[0079] [SS2 03S«] ##?LM^«#c*^W(t 
ransfer)§ix^>|g2coa#;h LT(4. Mi.t»fe B B B y 'J 

[ooso] [ imiim^m^m tm2 wii^ o is 

frit] X&mtzts^Xli* ±3&>7 4 tVJ*±<7y4l4&l!K 

w*m#M&[*imz{mt&£oiiz) x, ^mmmm 
*&wiz$5^x. 4&fiM*m#mwftwiz®s. 

j>±<mtmM^#mimmm 2 «s*ck 

cr>mmm 2 commzm 0 -^^ § *ut«Bft* * t 
mmz^x^mmmw.^\H\mz\mthmm.w.^^ 

[0081 ] a*«rtrttO-&*)*i±. ##?L«*»*il 
k 1 4 0 , H#*«i.tiS»t?«F3|tS-fr4 Z t tc4 Oft 

[0082] L^nMmcom£]micomkbm2cr>m 
fo*mi!rhitx%t>ti&&mffimfait§'7Lws igt 

i «{4. m^JlWS i JB^BHaWSfiJK^ffiV^ fc fc , ft 
iiiWW9|s«fc^Sv^fc*f!lfflLT. SfiRWfcHtS-ri 

x.yfy^4vx.yfy/(^u {f RJEtt ^ftvx 
[0 083] ^TLSS iJfSrX-y^y^SrfflV^TJSIR 
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mb3o%mut*m^b<^mm,iizm^'t. tm, n 
x vmmitykmyk z m m l tz m&n . ^v7t-h» 

?L«^»#;iio^±itt^±M-r z b £*T'S £ . 

[0084] JilTs HBBMHHL** 1 ^ . ^BJ^USS 

[0085] [ggttjswj i ] *mimmco¥mtbm& 

[0 0 86] t-f, B1C0S i#teJH£in 0 1 SrfflK 

lt . xiim«(c^7L«s i jg i o 2 im&t& < 0 i 
( a ) ) . #?l«s i mmtzy^^ri^mm^y 4 

0 3. a5Sv^iffi*M^t-C7L-^f^7';^7 
■frt'AfcKOfltJ-* (Hi (b> ) . sflrtJ. 

mm-t&mmmmiz^x t iBurc&s . ^<ofie. 

i^/l^:? 4 ;l-A £gg 1 <JOS i miSHjK^ 10 1 
*»S>MtfLT 11(c)), ^?L«S i 
«fc ^ ^ ^AfflUt^^rS . £ o LT. ^TL«S i ffgg 

10 1K £ t tPC£ & ( 0 1 
(d) ) „ CCOi 5tLTt#^iX^7 ^;1A1 0 3XC0 
^fL«s iSi o 2{±. fft3fi*f\ ^xiR**^-^ 

[0087] si mi&fy££ 1 0 1 {i»@#fL«S i * 
IS&&LT. S i maSSJ: LTSffifflt'^^. Hfflf 

fcfro S i mfeyiM t LTBfj£fflT"# £ . 
[0088] [ ntfi^SPJ 2 ] £ ; tlim i combco'J? 

7 4/l-A£jyj9ftW-4:Dg, IWLSJl^i^T. 

[0089] i-f, Sl^Si *|g H H B S«2 0 1 £fflig 
LT. ±iBiCMlSii2 0 2JffMtS (132 
( a ) ) . #7LMS i 0ffiizft4RlMM 2 0 3 ^JFM-t 

h (02 (b) ) . ^#?L»MJHt7^^7'A'4fif 

^*7-<^tjyi"5#»t-B (02(c)). 

7 >- 771-^:7 4 ;1A Srfll l»Si JP-ISbbSIK 2 0 1 

fr^wmm&i*tot.hh (02 (d> > . 



s i m^ssksi i ammmx mt&ftgMmf&n&s 
\m*y 4 foj»mzftmtz ; a lt . 
^tlss i /itmMM\mm.i o 1 a»wHi3*i* 

(02(e)). 4MiS*ufc#?lJrs i /#£TMMI 

[0090]$lcOSi fS H B B l«2 0 1 im^llM 
S i U.glOSi fSaEilSi; LTSffifflT' 

[0091] LmmmmM3 ] «r i-m. n 1 toa#:o 
^mx^7 ^^A^asowt^xs. is#?L«ii*ii(; 

[009 2] il^Si #MeP b *«3 0 1 ^fflm 

«>f*>aEA«3 0 2t»jaW-* (03 (a) ) t gl 
ffl^Tt=tV\ S«±tMtoT#f-?L®W 

>f ^->-?±Af*$^(;ffMLTt -^jryaxfcijfcA 
i mm^mm^y^^^y^mm^ty ^ia3o 

4. fo&v^imm^ftLXyv^isytv^y 4/PA£r 
ftSOfttt* (03 (b) ) . 7i^^7";Hjr:7 
^;^^Jglc7)S i#MJI*«3 0 l^fefiJ^-Ti: (0 
3(c)). #?LW«04-^y&AS£ttfcJSlO« 
fit 7 4 fVJ»9Ht IzftMTZ i d LT. »^ 
fLWM 3 0 3 ^*K3 0 1 ; i: 3&>*T# -i> 

(03 (d) ) . 

[ 0 0 9 3 ] m 1 S i «1«3 0 1 JiS^^fLW 
S i £|&*LT . SSI COS i MmgmSLb LTSffifflT 
# S . ^HTJfitt^^T * >Sr v M J i: ^xT v ^ h Mif,z 
J±ftiB 3 Pffl'ffc*fi : -3fc«, fl^Si J^^Ma LT 
SffifflT"# 5 . 

[0094] [HMffM&M4 ] i ^Tli. $>3LM¥mfa 
Mb. *^Limit, ^*LT«fi)c$ixl>miO 

lEfiS 1 (^HK**^!!!**^^* £ ^ ^A^Jnx. 

sihtcj; *o mffl&KW¥mikmzmm$> : ?iwmizi5 
msffl$>7 L4m»f*« ^H2 wa6«fciyi o x 

[009 5] #TLM^#**2 002 bft&nM 

¥-MWm2 0 0 3lt^&miCDMM. (04 (C) ) £ 
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000 (H4 (a) ) i^nmthx^imm2.o o 2 

(04 (B) ) Lfc«. R^?L««2 0 0 2±fc 
L»¥«EflsJB 2 0 0 3 (fflilfXt^^WA'S 

1 ) £ffM (04 (C) ) LTflliaW-SifcfcTS* 

[0096] &v vcm 1 amw,^^\fmmm 2 0 

(04 (D) ) . ^;^2 0 0 SSrflAO #ftS 

Hli, ^flJWHWWI 2 0 0 3-CS)oTtS^L, # 

^^\M^mwm2 0 0 3ftffifcjg*sfifcs i o 2 m 

i>&^. £lx^#TLM¥*i*«2 0 0 3±fcJftat*-4 
[0097]<j(^ 7^^200 5 S-^ltlHI*^^ 

*ftmt& (04 (e) > . ftmztifzmm^v^y 

mU2 0 0 0 £#tf*«[{±. #TL«¥»f*» ( S i ) 2 

oo2Si* (14 (zi) ) LTs mm^vaym 

WL20 00tLXm$L (04 (Z2) ) U <X?)¥mifc 

awfwe<z>«*ro t-tszt & (04 ( Z2 > — 

(A) ) . 

[ 0 0 9 8 ] 4MB3*ufc*> 0 —^cow^im^m^m 2 

0 0 3 7 -f /t^A 2 0 0 5fflOc7)SK<7)3EO!a<50ttS" 

fi, H5fc3jr$\fc-3fc. *£<4Ht4i:3SI9fcfcJ8!l3 
ilS. Wl — W4 iZT^Ltimmit. 7^^A200 5« 
^WKS©^&#?L«¥#fc«2 0 0 2 £|5&*LT . 

n^iw 3 m#m 2003^2 c^a^ 2200 1 as 0 

^frfr, ^^'7 ^^20 05 Sr^-T?. 
XI ~X6 RVY1 ~Y5 fcjSLfcJMINi, 

mtkJS 2 0 0 3, ^^?L«^»*S 2002f) CDfSH 

oohsyjD^b^iL 7^/^200 5^ii. 7^ 
0 0 5*Bt*^&ii:fcJ:oT*aj-t&^IL* 
^##:J1 2 0 0 3 & m 2 2 2 0 0 tcHfi 0 

flL 3£J#§PW2 1 OO^iStl-t^T'l)!.. XI -X 
6tij*LfcJB«i:Yl ~Y5 ^L^SBHtCDSlWi, £ 
?L«¥3WfcJB 2 0 0 2 £3d#SP« 2100t <7)ffi 0 nt) 
^OttrtC|^*-r^ (05 (X2) ) *\ ftSO 
^iyfrftfcHt*-^* (05 (Y5 ) ) 

[0099] mmmmm 5] -mm 1 <o*k<o^ 



[0100] ;;-c, 7 >f it*t3fl^* 
VMffL#^^^S«jS*o^^?L®S^HIiJ*m2 

( Mco y a )V A £ x -y ^- >- yxmi; L X i> X v ^ ) . 

[ 0 1 0 1 ] 4 ft, *i«Rt!H8f^-4ii:fc:J: O?*** 

*0M««v«*7i*fra 
t. -S-fL^S'J^. foh^\m<?>y * )VMz&~tb%\,z 

\i9&mkim l , fi5*77 t»6Ti«a**» ^.«*» lt 

[0 10 2] S'J^S:SgPW«*fflV^<Ti. M 

frtti-C^-f^ASrX-yf-y^'tj; 0»3&^, £>-£>uJi:. 

te< ; h t\ ^mmm^m^Kmm^mmm^m2 

[0103] I^h^itXgtiflfiOllSfi^^J^O^T 

t> raaifctRfflTS 4 *> cox$) h . 

[0104] OT06 . 
[0105]HlcOSi *MH*«4 0 1 SrfflSLT . 
±^ffiSt^fL«S i!402 Sr^fiJc-rS (06 

( a > ) . ^tl«s i mm\z^ £ < 1 1> i mcoimnM 

1403 ZBm-h (06 ( b ) ) . #^?L»4 0 3 
IS. WbS i , ^ISh h hS i s # b h h«S i , ft&V^(±, 

Ktea(f#l4. abl>U«i. MOSFETfOlfflM 

0 2 404«Ufei*M, IfiD^^ffiSrvS 
tt«*»6irri i: MMXh X W 

mmmmizyu^i/r^mm^y os. i>i, 
v ^±mmm LX y ^ -fjv^ y * ;^a Srflfi d tttt 

S (06 (c) ) . ^Of*. 71/Jfy7;^7^1/A4 
0 5 Sr^ 1 COS i ^ISh b bS«4 0 1 ■frtMif-?*. (06 
(d) ) s ffHSiI^t$l^)SIlt7^^ 

fflo k tirttr s s . £ a t t , #?L« sii4 0 2/# 

^?LJf«4 03/SiO 2 404 *S«4 0 1 A^tJMBt 
■^-&if:A*trS4 (06 ( e ) ) . 
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[0106] #7LSfS i 4 0 2/W#fLfrS4 03/S 
i 0 2 4 042:7 -f )VJ±4 0 S^feflJSILTf^, 136 
( f ) 5 ^2«It4 06iSiO 2 4 0 

4c^Ht£M*S'CS ! #£-ltft, -g-Of*. R§«t^ JD 
J±. &ftW4£^fcJfctTi»$ia, ^^V^idfL^^ffl 

4 0 1£ 0 3fiEI£ LT t 4 i \ 

[0107] i^fis i fcJ£«tLfc*#fc:tt, **SAS 
i ^iBfctdaiBM^W^TSHts i ZB&LLtico-h 

m^m^amm., *ryrA rwmz z. 

t # ft£\ Z *UcRSS££ ti& i> co-Cti^r < , IA 0 
T*£j6^ #*?L*?WR4 0 3#Si -CSrV^te, &ft 

\ mm 2 cosmp s i x'^m^zimmmA o 4 
< r «, 4 \,\ as o ^fc-frtig t ximmvtcommz « § 
^ 3 tfcftfo-eifi o i 1 *> wc* ft . 

[0108] § £>tc % #?L«S ii40 2 SrSHRWfclifc 
&#7LfrabP*«iAS i<7)«#tC(4ii*^)S 
icox.yfy^'I, £>ftW4^?LWs ifaaBRxyf-y 

^arc* ft hbl & s v ^4»iwcr^ ^ -a* 4 vm$ 

£>ftW4, A' 7 77-Wlibl)^liA" 7 7r-mi 

-*Sri3SJP Lfca#»<^Sr < k 1 wr , # 

?L«S ii4 0 2C0^.&*mfltS^'fb¥x-y^>'^'LT 

miz£ osis&os i ^yf-y^arc&aHKwt^jL 

14. ##JL*»«*4 0 3 £ Sflgx b v'S-k LX^ll 

»sii402 zmtmmx'm£~tz> . 

[0109] ft^BmWMI*^?L«±tJPJ«LTV^4 
^(^l^t^S^M LT S i CDX-y^-y^jffio 
jSUXvf-^tSrffl^T. ^JLfiSiJf4 0 2<9#£ 

(4. i£l§ B s B ft3«*l*JI4 0 3 JfgX h >y^°- fc L 
T^?L«S ii402 ^IflStlSt^ . 
[ 0 1 1 0 ] 06 ( g ) fc|±, ^fS^Tlf^flft^*!* 
fflSt#^£*Xft. »2<?5fflR4 0 6±^^fL«ffK. 
«*.l«i*fclfcs i j¥^4 0 3iWifc, U&»«>%-fc« 

a ^it^ »stffiffl-r ft z. t &•? § ft . 
[onniicosi Mffi£k&&4 o i im^Tim 

Si^iJLT, Sl«SiflS B H 9 Sf|)l,l«lg2i?) 



{5 t'S&ftT V ^ft*£ti4^HWfl:£ fi=o H 1 O 

s iiiife B H B sm^v»i4ip2to*M^k Lxmmmxz 
ft. ;;tmf^igii *?fflg«flfi«^ai9B 

[0112] [»iM6 ] i i-n±, m 1 

7^^A*ftso#ttftxgs m^Kwrn^itLxmico 
mmt ? < iv^Wiz^mfhTM. y < ;ia»#i 

[0113] i-r. n 1 cos i m*SaW«5 0 1 zmm 

LX. ±*H«i*»6*^, 7J<*. 3 
W*y^5 0 2*i)St5 (H7 (a) ) . $k 

mim&LM 5 0 3 £ l fc*oirc* ft . ztuzfcz 
■h. ±mmmiz$ i o 2 5 0 4^f*MH^ffMtT^ 

v tfcMIiFii S: - ft fc v ^ a fifrh iJ £ L v \ § 
^>t. fifc^ffiJBts i o 2 5 04J«UfcV*J 

[0114] #$>flMmmmtzy u^^yj^mm^y 

j)l-A5 0 5, 35ftUt4S*mSr^-LT7^= 5 f^7';^ 
7-f^A^ft50#ttft (07 (b) ) . ^Wf*. yls* 
isy')Vts; y l }V2± 505S:|glOSi #fe B B H ^ 5 0 1 

ipbmv-tk (H7(c)), mm?m4 *>ikxm 

5 0 2 Zir LXB l 7 4 >VJ±Mb tzfttfcCS 

ft. <! 0 LT, &flMtt.<7)4*>&JJa5 0 2/#^?L 
H503/SiO 2 504Jlt50 ls^fe^MSW - * 
^t^'T^ft (S7 ( d) ) . 

[0115] ^MAt<r>A *>\iixm 502 /##TL« 
i503/SiO 2 5 04Sr7 0 SjEp&MRIL 

H7 (e) C^ti^:, |g2OS«5 0 6i;S 

i 0 2 5 0 4c^fflt^flSO^t4. 

[0116] $ A>(c, ^IWMcOJ *>&Am 5 02% 

mMLfz&t mmizmtRmzm^h . 

[0117317 ( f ) £14. *«C»6*iS4mWWE 
[0 118] mi^S i*IS B H H S«5 0 U4«S^fL« 

[0119] [Hfi£fl»J7 ] i iT14. 1 comUcO 

ftmz^m.m*mm-&-TM. im^vmmmm 
miMztw^mm^mm-h-TM. wmwsmmi. 
nz y 4 irttottdsii, m ^Jiwa & m izm 1 <r> 
rnmrnt y 4 >vMmzftmt&TM. y 4 jv&m^m 
wmmmcD3mmtt±iz&LWz-&-zm, w&lwz. 
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& JBJBfco ^ X 0 8 £ ffl ^ T iSBJ^-f - & . 
[0 12 0] t-f. mi OS i#teH*^6 0 l£fflS 

ttO-f 3f>^EAJB 6 0 2 ZBl£i-Z> (08 ( a ) ) . m. 

ffii±^^fL«6 0 3 £«j#Lfc*anrcr*&. 

*K ^HJStes i o 2 f«ftII^MLti3V^ 
[0121] £ (C. il^Si *jg|!,^6 0 1 COM 

tjpjs-r* (ins (b) > . ^7iMmmmt,zy\s*r>> 

7 1/3- 771^:7 -r;l-A§rI£9ttSt£ (08 (c) ) . 

teMt6 0 1*^»'tt (08(d)), #?UPR 
c0-f ^ y&AS 6 0 2 Srigtm 1 cOSMJi: 7 -r /kAflJ 
£4Ht*C& & . - a LT , #?L*ttfc?M ?T>i±AJl 6 0 
2/W#?L««6 0 3/#^TL«fSM6 0 4/S i 0 2 
605SSI60 l^^MSWiifc^TS* (08 
(e) ) . 

[0122] ^nmt^ ^y&xme o 2/#^tl« 

I6 0 3/^?LIII6 0 4/Si0 2 605^7^ 
/1A6 0 6*^fIJSILTf^ 08 ( f ) ^-TiotCs 
H2CO»K6 0 7i:S i0 2 6 0 5 O^Ht £fl5 0 &h 

[0123] ^?L««<0>f *ygEAJi6 0 2 £r 

[ 0 1 2 4 ] 08 ( g ) fcli, *MTl#A>il^^»#:* 
SA^Sttl*. SS2<«K6 0 7±tl|!M«!ll!s m 
*.tf*tSftS i &j£6 0 3/6 0 4«t, L*»fci& 
— teSMMsSfUT, ±H»CJFM$ix 
h o S2«1S6 0 7 i: LTffiSc'ffiS^&ffl^aff, £ 

^ 3 jit ; t h . 

[ o i 2 5 ] n i co s i m^ B mm6 o i im^^im 

*>&Amzu&LT . mi cos iW&&&Kt> 
&\,Am2commb Lxm&mxz h . 
[0126] [m&BHs ] i c-cii, m i coa^o 

e, immiim.mmmnzy ^AtKOfltj-iie, 
m^immz-ftLxm 1 oa^fit 7 * /w^wwhsw 

#*. & is. wm lw ttz^mmmfacoimmeommm 

[0127] fl^Si ffe H B H l«7 0 1 fcfflS 



LT . ±$m±.te'J?% <thl MvmZlMM 7025- 
&&t& (19 (a) ). fik^ffiJBt=S i 0 2 7 0 32: 

jem l t a v tftfr** , as 0 ^ffl * jgtt«a» s> iw- 

£ t #* SJ* £ fc ^ 0 MMX' i> X v * . II 1 MiOszSlH^ 

7 0 4*JpJjW-* (09 (b) ) . ^Hi4##TL»7 0 

i 0 2 ^of«KJK^^LTfcv^^^H^fi^^ 

[0128] #TUC4£co4 :t>i£AJi 7 0 4 {4. H 1 CO 
S i i|ife B B B ^M7 0 1 bm^VmM7 0 2b C0%mWi& 

h h v ^m^nrnm i o 2 waicsr $ ^ t #4 l v \ 
[0129] ^nmmmmizyiy^^y^mm^y 

(09 (c) ) . 7lxdf 
v-7>^7 ^/^7 0 5^1«Si #*6fiSffi7 0 1 
Hp^fSHfi-tb (09 (d) > , ^JlWMco-l ?t>&?Ja 
7 0 4 1 oaMii: 7 * ;PA«(c4rtfCS ^> . 

d LT . ^TL««0-f ^ >&Am 7 0 4 /ft^RMM 

7 0 2/S i 0 2 7 0 3SSS7 0 \ fr$>ymthZ-t 
ifiX%h (09 ( e ) ) . 

[0130] #TLM«0-f ^y^Ail 704 /#£fUt 
!7 0 2/SiO 2 7 0 3^7f;l^7 0 5^A,fML 
Tf*. 09 (f) JS2OSM7 0 6i:S 

i 0 2 7 0 3tO^Mi;$rI l 1 i9^-ii:-&. 

[0131] JX^T, ^LW-VtcO-l 7t>i£Am7 0 4 Sr 

[ 0 1 3 2 ] 09 ( g ) £14. *0JT#£>*t S^ft^ 
m2coM7 0 6 4:(c#^7L«f¥^ 

t (4#fe B B B s i 7 o 2 fc . Lfri> \zmm 
\Y^tvx. vxj\£mtz* ±wmte.mi&ztiz. w>2co 
mm 06t Lx$mftM&*m^titf. ; a tr#^> 

[ 0 1 3 3 ] SI 1 COS i mflSfiE 7 0 1 (4«©^7L« 

vt^xy&AmzmzLx, mi cos umsmsub 
h^m2commmt txnmmx%&„ 

[0 134] imm&MM9l 01 OfeSr^idtc, ± 
^L£#Mt»»J^L^imcfc^T s i 

t2«kfW-r&ifc**TS*. 010(1 |BlHtt«co- 

^jt Lx±mmtmmm 5 omh{±«^^ltv^^\ 

if OSt»BB»«fc fc JWBTS S . HlOtfcut, 8 0 
1 l,i.m 1 CO S i #SbI^. 80 2, 8 0 3l4^?L{fS 
iJf, 80 4, 8 0 5i4^7L»«. 80 6, 8 0 7{4 
Si0 2 s 8 0 8, 8 0 9ii7l/^y7;l/^7^;lA, 

8 10, 8 1 

[ 0 1 3 5 ] £ 1 CO S i ^S B a B *«8 0 1 im^^im 
SiiiSLt, 111 COS imS B B B SMfcSU(4£2cO 
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izb'nttx^^^^zimm^mti'n^tzm, m 1 <r> 

s. 

[0136] ;S#»K8 10, 811 <0*m, JP 

[0137] \_mwmm i o ] ±mmmcowm?>mz 

[oi38] iiTiffiB^-*?BB0«i, 

facomm^nwrn * mm-t & is 

(^) nriE4mMMioa;Hte7 ^A£flSD#ft*i 
sat* 

it L , ffilE^* * SrmTfB^ -f }VJ* \zmk (transfer) ~$ 

am hwfoh. ±mmm0ywmt,z&m~t& ? * >v 
Mi. («»7 a jvMjffit. i < . o o 

[0 1 3 9] 01 2 (a) ti^idt^ ify'J^y 

iM&iysfiKi 20 l^HJBtB <^^*) z$m.mz 

2 0 1 * , H Fll+tfSMtJ; 0 , WlxifWtf)® 

ViiL-^T— ^mmmLfzm^zmvM^^HzBi 
mi 2 (b) ) . itfOB^sMsaitii. ^iwin-m 

[ 0 1 4 0 ] Srti, IIMHt^fcfctti^flJHfctefe^ 

[0141] iW£#?lJMfr&*Ufc*HJi 1 20 2<7)±t 
icvDSCJ; OARPEffi^vSfflf k LT>iMI+-^Ji: 
^Oi/'JrjyJll 2 0 3&Btf£?& (01 2 ( c ) ) „ 
Z OB# „ iy V n y Jg 1 2 0 3 ^ffM^$£i:<7) F— > 

h£iF K A$^r-g>-i:(::J: 1 9*£tt/f£p-iJ <&*Win 

- m) £Mmt&ztii*mm>&. 

[0142] vS'ffiJll 2 0 3iO±tCp + Jg (&£Win 
+ Jg) 1 2 0 4i75X7CVDffiKJ: 0JftWf"S*\ 
& £ v ^(i±^co?SttJl 1 2 0 3 mmco^h D fc H -v * 
Vr-tf)*£*tt*;3-fr4£fc-CTBfc*-4 (012 

(d) ) . 

[0143]fft, KHWffi 1 2 0 9 £ LTffl^-X h 
£ EPJ9J LfcBja^f 7 * /l/ASS 12052r>-yrJ V 

12 0 1 ±^SttJl 1 2 0 3 jWBjS$fl*:WtC« 



12 0 1 k£E»$-££ (012(e)). 
[0144] JJctSf^F7 * /PASK 1205k:/ U 3 

ym a Bl«i 20 i k<nWizm^\%mtim£3} 

m LX 1/ 'J a yig.ife&Mffi. 1201Wt7 s^&»S>W#£ 
«**fc3l&M**U f^MMl 2 0 2«09f»T4rtW4 
(012(f)). 

[0145] ifcvvt\ x U ny#^ B B H s«^^i^L7t 
JSttSl 2 0 3±fc3SoTV^*?L««l 2 02a£jl 

[0146] #7LHJl^±Six^vSttJi 1 2 0 3CDfl 
Itr^XYCVDgfCiOn* ( P ( )S1206 
^fML (012 (g) ) , S^(.C^cD±^BJxI^ 

itmtrmtxfzMwmmm ( i to > 12 0 mxxfrv 
■y wKconmmm 1 2 0 s ^Hwaifc-r 

* (01 2 (h) ) . 01 1£1±. i d tTf#^tl!t± 

[0147] i/ 'J y#$g H H B S« 1 2 0 Hi. fifit33 
SLTV^^fLWJil 2 0 2b*_Bfi«J5rffii:H«fc:t 

( i ) ) , SJS01 2(a) i7)XStcffi-itii > n-g>. 

[0148] csisfe^iffiM 1 1 ] c\zxnmm±M 
imm&Bmiz^ \xnwt& . mtmm 1 o^ya 
>s« 1201 \z^m^ u ^ ya«*«ffl u ^is b h b 

U n yM 1 2 0 3 SrffM^-& i a tTHJftmi 1 0 

[0149] [£jtiftB0f 1 2 ] fcmfm#&Mmi&. 

[0 1 503 013 (a) fc^-idfc, ify'Jay 
#fe 9 H B *« 13 0 1 o^HCB (Tt^gR) ^Sftteifct; 

(f'T«-rst^d^d(:LT^?L«^-f-S (013 
(b) ) . 

[0151] ^tC#?LWtStL^^HJi 1 3 0 20±(C 
MOCVDSti DtflJiJf n + Ji (*SV^iP + JB) 1 
3 0 6, }g14Ji ( n- m (35-g.V^ip- M) ) 13 0 
3. p + Jg (ftiV^lin* JB) 1 3 04£jifiLT)fM 
« (Hl3(c)). 

[0152] WRffllEffi 1 3 0 9 b LTli^-X h Sr 
EPf 'J L/ta^7 ^ 1 305t^>Ja yip-iSH H B 

111301 ±«0^!fiji|Mi«cJB 1 3 0 3 sWEWtSfufc 

x mm l s 4- ;^ss lsostv-un 

H*« 13 0 1k £E»£-!t& (013(d)). 
[0153] mzm^y ^ ivi^mm. nosty'ja 

y^m^mmi 30 1 k^p^sw^i^iniWfr^ 
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ffl LT 'J ^ y^MUMc 130 1«x-y 

Ilixrfc^lfcMtfU #fL»Jf i 3 o 2<oaf*-c4Hti-* 

(113(e)). 

[01541^3 >w&am&bMmLfcte&m- 

mfomi 3 0 3±t«oTl^*^TL«*l 30 2aHt 

yf-^^«*fflV^aH?«fcBfe*-r4 (El 13 
(f ) ) . 

[0155] ^wBtmsztiJzte&tommm i 3 

0 3 commit? V -y F^OSTOffi 1 3 0 8&J;tXftffl 
RlfRfrjlJBl 3 0 7SI^lfL, AlWffik^-g. (El 

13(g)). 

[0156] ^y 3>-#ighSH£Ki 3 o Hi, ^ciifcS 
SLT^4#?LltJil3 02b£J^<0^fcR«tcL 

^fcH^tCJEtT^HTOfctfr^fca (EJ1 3 
( h ) ) , SJKEJ 13(a) (0JM1iZ#1t$>tl&. 

[0157] ^m^mi±mmmmmjrmizmm 
h zmmm^mizwx t x mmmt , «&k 

[oi58] *wm±mmmz&ux xmitcomm 
zm^Bmx'^mfkmcommiz^txi-^mmzmt 

[0 159] 

[0160] (HJffiJ 1 ) mte B B B s i S«£o*tBJi£ H 

[oi6i] RMfrfba^feffii£rr^)ii | 5 , r*^«:. 

[0 162] 

HM^E : 7 ( m A ■ cm" 2 ) 

mmitfmm ■. hf : h 2 o : c 2 h 5 oh= i : i : 
i 

m 19 : 11 ( m i n ) 

#7LftS i <7)/f<^ : 12 (jum) 

amt-f- tn o . 3 2 o o a ) *jttoftttfe«, hhs- 



:M/kt.«fc, ^fLJfs i W6*8h>fc. <r 

[0163]4fc,»l <9£«Wfc»->fc#ftWS i 

4 9%<$Kk 3 0%ji»-fb**7KkOfc B t ^-C 

— /K S>l.v^i«TOTJe^«ffiMfiSrJfiL-rSt/mi 

b LxmkA-f hZb if? & fc . 
[0 164] (£ttffl|2) ift&flS iffiRO^H/f^H 
F^M^t^vtl^ffitoJcSrtf -5 fc„ 

[0165] mm-fts&3kmziXFcoffiK>xfo^ti* 

[0 166] 

USt^JK : 7 (in A ■ cm 2 ) 

mmti&mm ■. hf : h 2 o : c 2 h 5 oh = i : i : 
i 

&tT3 : 11 ( m i n ) 

^?L«S i GDJfv^ : 12 (/zm) 

£*>£iK£i***HS+4 o o°c-c i mmwutttz. ; 

^BM^i ")#7L«s i <^<^rtlK^)aMd»c»fc«h. 

fc. ^-?L«S iiCCVD (Chemical Vapor Depositio 
n) mizX 94«hftS i £0 . 1 SjumXt^^fy^ 
J&ft . RSciWHiiriTOii 0 § . 
[0 167] 

V—XtfX : S i H 2 C 1 2 /H 2 

tfX^A : 0 . 5/180 1 /m i n 

;#XE;fj : 8 0 T o r r 

^m. : 9 5 O'C 

fSJIiSfS- : 0 . 3^m/rain 

#fe B B B s i ( am«x (mm 

IIJSfx-TBT-3 1 5) tftS>3ftttfc«, S^Kffl^ 

iw/Mzti* y^fVMmz, ^?*><*?}vmb^im. 

S il^lo/t. 

[0168] ^OflL 7 /l/A«fc:aofc#TL«S i $■ 

4 9 1 3 o %&m t*** k co^i^■^g•c^iii^ l 

s Hixyf-y^SfL^taO. «f£ B B B S i ^X.y^ ■ 
X h vT<?M?-\b LT. ^?L«S i (iS^ y^y^'S 

[0169] ^lims i ^BfitfJKxy^y^tdkt 

y^iSffii: cOSStHltti 1 0»JSLh£*>iiU f&ftMM 
t*jJ«x y f-y^M (ic+^-^^hn-AmS) (i 

[0170] ^sfsftic^ sBfHsaswea. s 
B B B tt^*» $ ttx ^ s i fc mm § ^ . 

[0171] gl<0l«fflt«ofcM,SS i i, 
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toft, 4 9%ftMt 3 0%3iiWt***t<oS#iSrc 
mi^L^'^S^>y^^^-r^ 0 t^ft, /jClRT- 

[0172] (Hffifij3 ) JUte^S i S«COflHJl£ H 

[0173] »*fbi^fefHiiaT^)il l 9'C*-3fc. 
[0 174] 
UsSE^JK : 7 ( m A ■ cm" 2 ) 

RlffifbMS : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

H#|MJ : 4 ( m i n ) 

#?LffS icoff^ : 4. 5 (jum) 

fl^JK : 3 0 (mA ■ cm" 2 ) 

IB&fc)£&ft : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

B#PhT : 1 ( m i n ) 

^?L*f S i : — 4 ( ^ m ) 

JJEifefr-C, ^TLK ( Porosity ) O J?% S X«fl§J&0# 

?L«s iJGWgjRSfufc. i<?)PMMtJ«fc:J:0, 3 0 

(mA ■ cm" 2 ) KiS^TLJfS i Jg<7)#HJg (porosi 
ty) (iASK&O, flBSWti^3r**«»l«Snfc. 
[0175] £0£8C£K*3?fflSW4 0 0°CT 1 BtP^ 

■ftMfSt)^. ^?LftS i±CCVD (Chemical Vap 
or Deposition) *Mz£ D^-ISh^S i £■ 0 . 1 5/zmI 

t° ^ -v /ws* L tz . iS«*fW±JaT<ojl D -e* s . 

[0 176] 

V—XtfX : S i H 2 C 1 2 /H 2 
#XSEfi : 0 . 5/ 1 8 0 1 /m i n 
#.XJE7J : 8 0 T o r r 

: 9 5 0°C 
fijyiiSLJS: : 0 . 3 u m/ m i n 
#ISfls i ( BSCHI (ft) K 

Miix-TNo. 3irh) sM0#(t«:a, mmzM 

^Afll&^flJfS i *«lfc:Lt*«$fi, 7 4 /PAW 
fc, xt^^/Pjlki^LJtS ijf^^x^j&^^-Sf 

[0177] toft, 7 4 fUA.Mlzm-yfz$>TL9S i £ 

4 9 %#ggk 3 o %jHMt**!Kfc <98£»rc««x l 
[0178] ^M«-?»tMt; i £ BtM««co*SS, s 



[oi79]ifc, at l^aEetHfcaioft^aws 1 & 
-eoa, 4 9%*ist 3 o%mMj&<m&b0M&&? 
miiA.L^^miK^'y^-y^'Lfz. toft, 7k»r- 

-;t^ £ tk L T SVB l oMK fc t h i a*T 

[oi8o] (nnm ) ffiKiE^s^is B B B s i mm 

m^fitz. niwgmmmmfr^HFiw&wz&^xmm 
[oi8i] mmimikmmi : cow ] oxfo'otz« 

[0182] 

: 7 (mA ■ cm" 2 ) 
ffiMSS: HF : H 2 O : C 2 H 5 OH=l : 1 : 
1 

mm : 11 ( m i n ) 

^TL«S i <?M?t- : 12 (jum) 

^?L«S i Wi2»«jafc«ro3t. T§PO^?L«S i J± 

mmmzkmLxmrnzmmffimttLx^fz, 
[oi83] z<Dmg.*wmmm%A>4 o o°c-?ib#is 

SMfc Lfc o <= fDlMtt ± 0 s i o?LOi*iMJ±fifg 

ttMX'mfrtlfz, MfiSilCCVD (Chemical Vap 
or Deposition) D -¥-$£11 S ijO. 1 5//mI 

t** ^-wHtftLfc . ^*ff{±«T<7)il . 
[0184] 

V—XffX : S i H 2 C 1 2 /H 2 

#X%LM. : 0 . 5/ 1 8 0 1 /m i n 

^'-Xffi^J : 8 0 T o r r 

*SJK : 9 5 0°C 

BScSjSS : 0 . 3//m/m i n 

iiciii 3 -c-fflv ^ft<5o i; id t fkm&co ? i ivj* % as 
o wtfta . n*n 3 k id«h t x z «ttt« 7 ^ /^ 

[oi85] j: o-c, rmcomm^^ims i s- 

itt^S'J^tL, ^^^AfUC xb^^-wWf k^?L 

[0186] 7 ^{mzm-otz^ims i * 
4 9%#sst 3 o^jiiiMbdafeKtoa^a-cfi^t 
-y ^-y^ Lst . * 3 -r a t , #^ B H B s i « 

y<Dtfmb lx. §>nws mmm^-yi-y^ti, ^ 

[oi87] imwr?mffiMiz£ zmmtmcmm* s 

[0188] ttz, m 1 nmwmizm^tz^^Ms 1 1 
4 9%wmb 3Q%mfcivm*t<7)WLismx' 
m^L^^mtR^-y^-y^Lfz, *oft, tK^t- 

— /K & 5 v ^i^aBTJg^co^H^fflSrJfi L TStA'^ 1 
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[0189] mmm 5 > «p B s i *«o^h*^h 

* ^40keVT5xl 0 16 cm-^^yaALt, i 
-3\ »$,^t»s i o 2 Jf^jgjSL-Cfev^** 1 

[0190] si wmmizmMM i trfflvvfe^fc m t 

A£^xrv&»&5[Si!f:S«Ufc. 
[0 19 1] iixtioT. -f ^Z&AJlSr^^x^ 
sWHWS*i, 7^;^l(: s s i o 2 JBfcJM&fis i JB 

[0192] -€-<7)flL 7 4 /l-AflJJ^-f ;t>"&AS£ 4 9 

[0193] iS^HM^itt; J SSrHSSGOJS*. S 
ftttWMHS $ fix v ^5 £ t ifitm £ . 

[ o i 9 4 ] ttz. mi *>mxm 

i> Wik, 4 9 %mt b 3 0 %aHM&k$* i: 

[0 19 5] (HJt«6) ^1»W B S i»g<0HH 
#»£>H + $r2 0keVf'5x 1 0 16 cm-M^-y?±AL 
it. Iffl<?)0. 1 jum{It*{i, #te B B B*W-fLT^/to 

fc;J5raM * >-8eA fc J: & Ifeffi^tL^ K <* fc v ^3 ffi £> 

[oi96] ^fflto«as i o 2 wtaoKtfca, 

tUS i_h(;CVD (Chemical VaporDeposition) SifctCj; 
OmiSsltS i £■ 0 . 3jumXt?^^/M&ftL;t. j£ 

«*fM±jaT<oii o -eft 4 . 

[0 197] 

7— X#X : S i H 2 C 1 2 /H 2 

#XSI : 0. 5/180 1 Am i n 

#'XjE;Jj : 8 0 T o r r 

&Jg : 9 5 0°C 

$MMfS. : 0 . 3 // m/ m i n 

mmizmmm ixm^^zcDtrnt? 4 ;pa k> ftttfe 

[0 198] iftti-jT, -rsJ-ygEAJi&gwoxyN 
[0199] ^fJL 7 4 /kAflcO-f JtV&AM* 4 9 



%m& b 3 0 9tiiiMblcS* t eo^fflrcflHiX 

tmfcu-r. ^^^±AJKiiafXx-y^-y^$^, ^ 

[0200] SK?Kttfltfc:.J: 4BriiiW9EWli», s 
i Jg t{ifT^^S B a B AP(B<i:»AS iiT ti . SjfF 

[ 0 2 0 1 ] ifc, $ 1 iOSMiJfcySoit^ yfymxm 

i> 4 9 %nm t3o jaraHt*** t <vM&m 
fo&^i±mmffim^cr>mm%m$:MLxmtfm 

1 <&ERb LTSSA-T h £ b ifiX'% It . 
[0202] (§*lSfc#j7 ) SS 1 0#feHS i a«_htCC 
VD (Chemical Vapor Deposition) felzi. 0#*Sa%S 

[0203] 

V— X^'X : S i H 2 C 1 2 /H 2 
^'X^*: 0. 5/18 0 1/min 
^'XJ±^| : 8 0 T o r r 
aSJS : 9 5 0°C 

0. 3Am/rain 
Xtny-V^SilWilKH* 5r4 0keVt'5 
Xl0 16 cm-^^yftAU:, iB«0. 2Atm«Jt' 

fes i o 2 MSrffMLTioV^^r^M^-yaAtJ;-l>^ 
[0204] ^H^HMM 2 Tffl 7 A )V2± Ifi 0 ft 

[0205] r^itcior, -f^-^iAJi^^^x/N 
3&*<MW5#i» 7^;^W:, s i o 2 «fc#*SfiSi« 

[0206] -^OfjL 7 ;VAffl!lO>f ^"^aAil^ 4 9 
%H6fi t 3 0 ^JHWbiWfeK i: oiMi^ST"IIi^ U=3r*« 
^ilKx .y f-y^Lfc o to-t&b. s i i4x -y 

^f-y^ti-tizm*) - #*SHS i Srx-y^- - x h -y/o 

[0207] aaM?mRMh:J: 4Brffl«»^«Sft, s 
B H B tt^'ltt» S *1T ^ 4 £ fc «W $ fut . 

[0208] m i oaeRWfc:So3t>f ^-yaAJi 

*<Z>», 4 9 t30 %ii^-fbJ<*7j< b wa^S 
T'jti^L^^il^x.y^y/^-4. ^cof*, 7K*T 
x-;k % 4 1 ^4^HWS^iO^H^a2rJ6 LTWIH 

1 C03£« t LTBKA^-4 £ b . 

[0209] (Hjf£tf!l8 ) m 1 »*te B H B S i fflgOflH 
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[0210] »*fbj^ft#N4iaTWil"5'C*ofc. 
[0211] 

: 7 (mA • cm" 2 ) 
VSiMitf&mm : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

WfHJ : 11 ( m i n ) 

^•TLffS i coff^. : 12 ( um ) 

i OfflS£l£Sf?Hm* 4 0 0 °CT" 1 ftlBHtft L£ . i 

tz. ^TLWS iiCCVD (Chemical Vapor Depositio 
n)iSCiWfe B B Si&0. 15//mXt^Jry^ 

[0 2 12] 

V— : S i H 2 C 1 2 /H 2 

#'X3E* : 0. 5/180 1 /m i n 

^'XJE^J : 8 0 T o r r 

fig : 9 5 0°C 

BifcKiEBI : 0 . 3 jiJ. m./ m i n 

10 0 nmcOS i 0,«t»ifitfc. 

[0213] ^fflfcHStflte TM^tl y A ;KA£I£ Oft 

wta, sijtW2fciRi«fc:t*t7'f^Ai'>^3&»6gi 

[0214] itUC^T. ^?L«s i 
«tS*i, ^A-AfJJt. s i o 2 JBtxe^s^/WB 

[0215] mzy j /uAmmcD^iwmzT? vjum 
siyitti. s i o 2 mmt s immmmit. #scfi 

X'$> -a fcot. ttifrCME*- h fcWa&Blteflfi 9 ^ 
[0216] iiTJ43d*aiWfc LT7? U/L«5c£ffl 

4)vj* nm*3M&&tiM) *m^x. mi 
comm^mm, i.tii±^mmt^m-tt^i,zi±, m 
m&m^mjizmmL. ^tt^m^n^z^z t 

[0 2 17] Srfc, »JS^^l«<t^ 

Til 7-f;i/A^x 7 fy/(;j:D mfr~t . * 4 , 
[0218] -ewflL S52<oaHR«taofcr^ U/« 

SWffllSLfcfi ^?L«S i^49%#lfc 3 0% 



[0219] S HMfcHLhfclO. IjumCOm 

AS i JB<OJKJP£fflP"*£ffifco^-C 1 0 0 *SrfiJ5gL?^ 
i: Mff<7)±^— fflil 0 1 nm±3nmtS)-3/t, 
[0220] $ tt^kfjWC 110 0'CTfft^a* 1 B# 

5umftCOffi.mX'CD : F&}2mfflZl3.ti£%: 0. 2n 

[0221] a3M?mRii(=J: mmmm^W:, s 

[0222] Kfugta, xt^^i/t;nsirr*< . 
M2<Dmmmffii l zBi&Lxi>. *<mmi,m 

[0223] |B]B#tcm 1 ^)S«iJtgH*:^?LWS i t 

4 9%^Kt 3 o%jHWbWfcki:«a^str 
[0224] (mmm 9) mi o*e B H B s i *«oish 

[0 22 5] RB«flJ«*fNi£lT<^5i l 9 , C*-3fe. 
[0226] 
m^S: 7 (mA ■ cm" 2 ) 

ffiSftJSJSJR: HF : H 2 O : C 2 H 5 OH=l : 1 : 
1 

B#|hJ : 4 ( m i n ) 

i^LWS i Ol¥^ : 4 . 5 (jum) 

KBVft: 3 0 (mA ■ cm" 2 ) 

ffimkimm •. HF : H 2 O : C 2 H 5 OH= l : l : 
1 

: 1 ( m i n ) 
%JIMS i : — 4 (jum) 

i^^^fiJctCj; 0. 3 0 (mA - cm 2 ) \Zi.h%r$l 

msi m^Km (porosity) ii^^<^D. flutwt 

[0 227] iOSK^KSSffl^^4 0 0°CX~ 1 B#H 
IMtLfc. i<O!MtfcJ:0*7lJlS iO?L^«±i!iM 

ftJ5TS*>ilfc. MfSilCCVD (Chemical Vap 
or Deposition) i "9-¥-SSb%S i £ 0 . 3/imIt" 
^S'-WHRftLfc. ^^feffliWT^ilO-CftS. 
[0228] 

V—XtfX : S i H 2 C 1 2 /H 2 
^'X^t* : 0 . 5/ 1 8 0 1 /m i n 
^'XJ±^| : 8 0 T o r r 
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?SJS : 9 5 0 C C 

$.MM& : 0 . 3 um/m i n 

2 0 0 nmOS i Oil^MU. 
[0229] S i 0 2 ^HtHSSM8 R«t7 4 /l-A 

[02 30] iii^ioT. TScoifiH^r^ILas i £ 
%t^xy\^^i$ix7 uu&miz. Si0 2 Jgfcxtr 

[02 3 1 ] rW»OTSIi, HJjffi#iJ8 till 

[0 2 3 2] ittfciOs SiMfbiLhfcO. 2//mO 

feUS i ScOffiJJ^H^H^o^T 1 0 0^1i£L 
it JKJ¥f0%— tti42 0 1 nm± 6 

[02 33] § if, tC*3R4>*C 1 1 0 1 B# 

5^mft^I«T^%2^ffl§{ii>J;^0. 2n 

[0234] mmvf-mMMizk&mmwmcomm. s 

JMfcMMBS S iiT ^ & i t # itfg S tifz . 
[02 3 5] ( Utt « 1 0 ) JSKM^COm 1 OUStS 

s i wRv&mm&m&tzx o p + »«i&jb£ 5 vm 

fc. 

[02 36] BWSflJ«*fHi£rFOiB 0 Xh~>?z<, 
[0237] 
SSE^ffi : 7 ( m A • cm" 2 ) 

HSftJMK : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

B#PsB : 11 ( m i n ) 

#?LWS i coff^ : 12 (jum) 

#TL«S iIli2W»llc4->fc. "F»0>#fUlS i« 

[02 38] i^*M^itlgSfflM^4 0 0°CT 1 m& 

-ftitTBtWlfc. MfSiiCCVD (Chemical Va P 
or Deposition) J; O-WSi&S i 2: 0 . 3//mXt" 

? ^ is * )Vmk L . Jjc^fefNifilT^a 0 Tft s . 

[02 39] 

V—XtfX : S i H 2 C 1 2 /H 2 

ffXlfca. : 0. 5/180 1 /m i n 

JfXRJ) : 8 0 T o r r 

?SS : 9 5 0°C 

fiE^jl Jffi : 0 . 3y m/m i n 

2 0 0 nmCOS i 0 2 MSrffML^„ 



[0240] s i o 2 mmizmmMs t mmizy * juj* 

[024 1 ] dtLfci ot, TJIwlBH^fLftS i ^ 
«(Ox^N36«iMtS*i7^^A«fc:, Si0 2 JBtxtr 

[0242] £*l£»«o:CBU\ HUM 8 fc 

[0243] iixtiOs S i K-ftJK±tC 0 . 2jCtmC9 

*SftS i a^Mff^ffl^Ht'OV^T 1 0 OjSMSL 
!t £ Z h „ JSIffO*^— tt<i: 201nm±6n mf*-5 

[0244] S ^fC**^ 1 1 0 CCTSMSSt 1 B§ 

[0245] sifl«^affiffltat=i s 

[0246] iMfcKWL xt7^f s^WBWTSK . 

jg2cos^HtffMLTi. ft -6 1 zcrmmizm 

fit t T i> |sI«^IS^'# &*ufc . 
[0247] |S)lt#^ 1 tf53HR«fc:aofe^?L«S i t 
■e^ft, 4 9%#lSh 3 0%^-fbf<**i:O?I^-C 

-?->-^'§tL-rt:S0 , m*SHS i SrX>y^ ■ X h 7 7W 

m^tu St/Hl^lStLTSISP* «cOj£tScX 
St. fc^v«l2«itt LXUtkA-t&ZtifiTZ 
tz» 

[0248] mmm mm ^*m b b h s i mm.com 

WfrhH* ^40keVt5xl0 16 cm- ! ^yiiA 

^„ ^xzcomm^mmm ( s i o 2 > ^jfml 
[0249] sio 2 mmizmmm&kmnizLx? 4 

[0 2 5 0] >f ^-^iASSritt^xyN 

**irtlS*l.7^;kA«t:, S i 0 2 ^i:JliM B B B S i Jft 

A^ym^mtm^tz, <x^x\ ztamconM^mm 

[0 2 5 1 ] J; Si IHtiLhfc 0 . 2 J ura« 

^*»o^J^|S B B B S iJiaWKKTSfc. ^fitSn^# 
SStfiS iJB^JRJS^Hrt^H^ouT 1 0 0jSi«St 
tzhZh^ mMcOi^—mt 201nm±6n mXh~y 

tz. 

[0 2 5 2] § "C 110 0°CT'«MI1S: 1 B# 

^5. 5//m^<7)fflft!t-C'O^2^fflS{i:fcJ;'e0. 2n 
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[0253] mmw^mmmtzkmmwmcomm. s 

dltt^'*!^ § fix ^ § i i; ifitm § . 

[0254] wntmt, m i ««ifflt"5r< . m 2 o 
[0255] mmmi 2) mi comife&s iMM.com 

B£^H + ^20keVt'5Xl0 16 cm-MtViiA 
Lfc . mm<7) 0 . 1 ju mi 2 fc' fci . JJUSJfctfflfctehX l * 
tz„ <I<?5*§-£\ flBfc&^t^S i 0 2 I«Lt 
fcV^^M ^sEAt J: £ Sffl^ixSr |ffr<A V ^ 3 IDS 
£>£>(22</\ 

[0256] ^H^fsiis i o 2 mzmmLfzm, 

bbS iitCVD (Chemical VaporDeposition) i£cc2 
OJ&fe&S i £0 . 3jumxe^#^/HftSLfc. f£ 

[02 57] 

V—XJfZ. : S i H 2 C 1 2 AH 2 

^'XiM : 0. 5/180 1/rain 

#Xj±7J : 8 0 T o r r 

?SJS : 9 5 0°C 

BE^jSJa : 0. 3x< m Am i n 

2 0 0 nmcOS i 0 2 J1£J|ML£. 
[02 58] S i 0 2 ^H^SIiSM8 £ -f /kk 

[0 2 5 9] ifttcioT. >f ;f >i£AS£i*<C'7X.A 
!&^I?tl7 S i 0 2 Jii:#fe B B B S i JBfc 

[02 60] .TtlA 2 1 Si KffcflB-hfc 0 . 2/iraO 

ins i mcomm ^h^icout 1 o o^stm^l 

fci:;^. RWUHfii2 0 1nm±6nmtft-J 

[02 6 1 ] § £> |C*3IE4»*C 1 1 0 0°CXM%M$: 1 B| 

5 ^mft«HSt«f%2SI^ (2*32^0. 2n 
m"C31«rpJES*fCV^4 S i ^xm t Wt* o 0 

[0262] mmm^mmmizxmmmmmm, s 

i «t{2»T^^IS B H B XK(2»A$nT25 £>i\ H#&I8 
AtfcWW* S ixT ^ S d fc #flgg $ tit: . 
[02 63] iWtl»±, SI 1 CD^O^BTSK , S?2 

[0264] mmzm 1 oa^fio^ao^-^^-vaAM 
& *<oa, 4 9 t3o %ji»fbK«* t (Qmsm 



ftS^(2HHWS^affl®a^SltTSt K 'ffi 
1 £ V ^2g% 2 «1I fc LTS&A-f 5 i 3&*T 

[026 5] 1 3 > HI «7)#*Sft S i »R±fc 

CVD (Chemical Vapor Deposition) fet,Z<k D-^ls 
SiJO. 3/jmIt^^ifiL,fc. J«£jfefH± 
1AR0M>9A&£„ 

[0266] 

V—XjfX : S i H 2 C 1 2 /H 2 

^fXSl: 0. 5A180 1/min 

#XJ±7J : 8 0 T o r r 

i&m : 9 5 0°C 

JfcftolUS : 0 . 3/im/mi n 

xe^^fi/t/t/S i«O^IB3^£H + H0keVt5 
Xl0 16 cm-M^yaEALfc. II®0. 2 Minim 

H^ix ^ K <"A U 3 H^f (2 2 1 ^ 

[0267] §<i(:, ^xtr^dfi'-wkS i Jg^M£ 
SHMfcfcrJ: 0 2 00 nm^S i OjKMLt. 

[0268] SiO z *HtHSS^lj8 h mmzy 4 )V2± 

[0 26 9] iflfcioT, -f^-yjiAJlSriit^xyN 
**iMl § ti ? << JV Af| 1 fc , s i o 2 JB £ ^S B B B s i JB fc 

[0270] Sil«±t0. 2jumC0m 

B H B S i SOMffSra^ffltoV^T 1 0 O^^jBiJ^L^ 
if ^H4|J2 0 1 nm± 6 nmtfco^ „ 
[0 27 1 ] S ibtc***-? 1 1 0 0°CT*MH^ 1 B# 

5^mA<7Dffi«iT"OT'^l2^ffi${2fc2-eO . 2n 
mT-a^rUIR$tLTV^ S i ^x^ t m%FCi> -> tz . 
[0 27 2] 3»t?llti(:J: S 

i a t(2fT7t^iSH a B AFfi<2#A$ fix mf%m 

[0273] iWfcKWL HlS«0|SaT'^< , I2« 

[0274] im^^H i <7>afi«ffli^o!t>f 3r>-aAS 
t> ^<^f*. 4 9 t3o %3iKTt7j<*7j< t comitm 

-C•'j«{2^L^ ^ A>S^Kx-y^>'^^. ^<D«, 

^?>^(2aHW^c7)affi®a^S6tTSO : 'ffi 
1 £ V ^12§% 2 «1I fc LTS&A-f S;J: 

[027 5] (IHSfetflJ 1 4 ) HI «7)#*SftS i 
HS H F jfJKtf IZ$5 1 Kfl&f Sr o ^ . 

[0276] rnmit^mivxr^m^xh^tz. 
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[02 77] 

: 7 ( m A • cm" 2 ) 

mmitf&mm ■. hf : h 2 o : c 2 h 5 oh= i : i : 
1 

mm : 11 ( m i n ) 

^•?UtS i C0m& : 12 (jum) 

Z\ <Z)£4K£BX&ffi$l>f< 4 0 0 °CT" 1 b$ HBKfc; Lfc . i 

tz» #fL®S i ±CMOCVD (Metal Organic Cheraic 
al Vapor Deposition) &I,Z£ DfM^GaAs £ 0 . 

[0 2 78] 

7— XlfX : TMG/A s H 3 /H 2 
#Xj±7J : 8 0 T o r r 
fiJS : 7 0 0'C 

f^J 1 fc IslHtc L T 7 < )V A i <^xy 6 g | § §IW L . 
[0279] ifuci^T, MIS i |J|l:^XA*s 

®Sffii:S'Jtffl«L*:S iS« ($2««) oSlHh 

r^u;i^eR*wfflHt*tfea, m2 

+ yj< ( 1 7m 1 : 3 g : 8m 1 COjt*) 1 1 0°CTX-y 

[0 2 80] .rfitiO. iiiGaAstix.vfy;!' 

tgt 0 , -¥-*Sb b hG a A s £x -y f- ■ X V >y 7°C0W 

[ 0 2 8 1 ] %<T>M^ SiltiCO. 5jUm<7)JJ#. 
£ »o ^#*g B B B G a a s m&B&VZt: . JBSSfufc* 
tefiGaAs*<3|»SHl*J:£ffi£"?VvC 1 0 0 
SL/c i: <! -5 „ ffiJ50%—tt{i 504nm±16nmt 

[0282] SKTRKjaSMrciNBLfc: t i 

■5. 5 0jumfc«9«l^<W&2*H§(ii$.fc"€-0 . 3 
n mTjffifgTffflKS *tT MGaAs^XAj; |B|^T& o 

[0283] jsammnc.): zmrnmewmm. g 

[0 2 8 5] Si0 2 Jt*^-UTH2<O3HKt=Ki0-&*> 

[0286] rb^hs i «o*Bt«tHofc^?ms i i, 



[0287] (HJfi^lJ 1 5 ) mi omiS B B H S i fflK^iS 
ffig £ H F i§ffitW=& V RMMaftfcfr ~> tz . 

[0288] HMfiffc|«jMN4J2lT<05i 0 o . 

[0289] 
^l^JK : 7 (mA ■ cm 2 ) 

mmikfmW. :HF:H 2 0:C 2 H 5 OH=l:l: 
1 

B§[bJ : 11 ( m i n ) 

i COJJ^ : 12 (jum) 
i^S^Srll«»Hm4'4 0 0°CT" 1 vm&tt.Lti. £ 

Jt« ^TLWS i±CCVD (Chemical Vapor Depositio 
n) mi,Zj; 0#^ B H B S i £0 . 1 5^mXt^^y^ 

[0290] 

V—XtfX : S i H 2 C 1 2 /H 2 
^'XafEM : 0 . 5/ 1 8 0 1 /m i n 
ilXS.~h : 8 0 T o r r 

: 9 5 O'C 
jS^jSfll : 0 . 3^m/m i n 

Sfcfc, doxtr^dfy^ws i Ji^fcSKfflHfcfcJ: 9 

10 0 nmOS i 0 2 SSrffML^o 

[029 1 ] S i 0 2 ^BtHSSWl3 T'ffiffl LfzCOtm 

[0 29 2] CixfcJ;-5T, ^fL«S i Sriit^xy^ 
4MKS*t7-f/^«fc:, sio 2 JffcxK^^-^/Hi 

^?l«s i ^4 9%nmt 3 o%mm^m^tcow^ 

i (4x»yf-y^3^fc:»0. miS^s i Sx 
■y^ ■ LT, ^?L«S i tilKx^f 

[0293] . 7 ^ /l-AffllJtCii 0 . 1 x< mlO 

#te B B B Sif/0. l//mJpSi0 2 ^t JgjRTS 

[0294] 7 4 * JJE#»«6»^IB** tTS. M 
s i o 2 S^ffitS'JfcfflSL^S ill ($2«1«) 

[029 5] f^*,, S ilMtBLhfcO. l^mtOff 

B H B S i JIOilffSrffift^ffilCOUT 1 0 O^^liJSLJt 
i:<I^>. IS«%-fflil0 1nm±3nmt*-^/i o 
[0296] $ ^ty]<3R^T- 110 0°CT'»Ma^ 1 B# 

FaWii . mmmz ^m^m^mwrn-mm ttz t z 
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5 /( mft W 2 SI § fii> i ^ 0 . 2n 

[0297] mmpf-wmmzi h mmm.<m^ s 

[0 2 98] IKLJSIii. xt°^^^-v;l^Jl^H-C-*<, 
[0299] |5lB#tm 1 »SMlJtC«o^^TL«S i t 

to 

[0300] (mmmi 6) mico^^s imm&m 
mm £ h f mm* i,z& ^x i*§#« 
[o3on ^mn^mmTcnm'ox'h-ytz. 

[03 02] 

fl»JS : 7 (mA • cm 2 ) 

mmimmm. ■. hf : h 2 o : c 2 h 5 oh= i : i : 
i 

BtH : 11 ( m i n ) 

^■?LKS i <7))f<^ : 12 (^m) 

z commzwmmmn* 400 °cx 1 b# ibjbkh ttz . z 

fc. #?U?S i±£CVD (Chemical Vapor Itepositio 
n)StJ:Dffe B B BSi^0. 1 Sjumxt^^-wP 

ESL/i. ««*fN4filT« 31 0 X'h h . 
[0 3 0 3] 

V—XtfX : S i H 2 C 1 2 /H 2 
#XSEfi : 0 . 5/ 1 8 0 1 /m i n 
#Xj±7J : 8 0 T o r r 

: 9 5 0°C 
fiJciiiSLft: : 0 . 3 u m/ m i n 

i<?w:t^^>"v/t'S immmizfrn-ittzk*) 

1 0 0 nmcOS i 0 2 IJ»iUc„ 
[0304] S i O a Jl^ffl>6^H + JlOOkeVt 
3 x 1 0 1 6 c m- 2 A ^-y?±A U/S . -I ^S»«gftiS<?5 
»ffcj£#flJfS iil^TLK (porosity) (4** 

[03 05] S i 0 2 ^HtcHJtM3 £ |B]«<7)7 ^ /t-A 



IHLW^UnyJifSiiftaiS^RCVDiiaitJ: D«2 



[0 30 6] ClfUciioT, ^fLgeoA^ ^« (4*> 
&AW&t^fIft}£) cd^ILMS i l«t7XA^i 
A' Si0 2 JgtJie ^>--wt^fi:# 

[0 30 7] ^atfcki^s iMftBLhtO. lum 

comfrZft^%.m&simtf&mx'%ti> mmztitz 

«HiSS i I«UJ5rffl^Mtoi^ 1 0 O^^SiJJg 
Ufcki*, mmcote}— ffii 1 0 1 nm±3nmt'^ 

[0308] $ tt*fR4iT" 110 O^CTfft^a* 1 B# 

% . 5 w m^^JST'OTifel 2 SMfiSteiS i 0 . 2 n 

[0309] mmFtwmmzz. hwrnmrngk. s 
B H Htt^«t s *it ^ & i fc #«tfg $ fttz . 

[0310] KflJWi. xt** s^PJg^HTSK . 
ffi20*K^Mtc^LTt. f^HfCi 

[0311] ftfttcgS 1 tf5aHKHfc38-3ifc£?lJtS i 

4 9%*Kt 3 o%w&ikfcm*.b<7)m&wx 

flB^L^^iSWx-yf-y^Lfc. -toft, **T- 
— ;P . * S v ^iiftOTf J^<?>SIM£P1 SrJfi L T 1 
<7)*fE£> § v *(4SS 2 Witt tTSSA^-S i t ^T-& 

[0312] imm\ i7)iai2 fcstrn-fexci 

fer) LTA^®fi^^LitMfcO^T^-ro 
[0313] 500// mJf:w^S B B B y ij a y^3^J\cr,M 

ffitcBc 1 3 zmoiMMk lx 120 o*c<7>iurcB« 
#fc (Hi 2 (a) ) . mzHFrnm^xmi^ftx 

ii. (HI 2(b)). III^. Sa5mA/cm 2 Of&S 
MT"2. 54r-fbSL7tft, »9>-5< 9 fcmSttWOMfritf 
■CtT# . 3 0 3 0 m A/ c m 2 tCji L 4: ; 

[0314] 
[fSl] 



HF : H 2 O : C 2 H 6 OH= 1:1:1 

5 m A/ cm 2 -» 3 0 m A/ c m 2 

2. 5mln-» (30sec) ->0sec 
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) cOffiWE £ 3 0 /x mfc US: 
[03 15] 



[12] 







JE7J 




S i H 2 C I2/H2 
= 0. 5/1 0 0 
(1/mi n) 


1 0 5 0"C 




3 0m I n 



■IcOhK ^**tcm»OB 2 H s (0. f*PPin-$$ 
PPmgJK) ^jjsSnLTBScS^ynyji^p- ICfl, 

(tlPPmSS) P + mZ&f&Lt: (HI 2 (c) , 
(d) ) . 

[03161IS 5 0|im^'J>f 5 a /l-AcO^a 
tCX ? <J — yffllltC i 0 ffl^-X h£10~30,umJJ 

TffiO. <rcoH£±i£co r 7x.Acop + -/'jnylii:^ 

[0317] ^<7nmx-^~y"yizxtix 3 6 0°C, 2 
0*cO^ffT"§|5K-X hcvmf££ftd b bhiZtfV 4 5 
V? 4 JV^b^^^b^WM^fz (01 2 ( e ) ) . 

[0 3 18] EWL^IM 5 ^^^lAt^X^CM 
LT. ^x^<7)g#LTU&^»0B£K^--Y v ? 

£f ijffl LT <7x;ncox -/ & £51 * t 

Tpeel ingSrfi o . C co J; 3 1 LT ^ U a yjf £r >>xy n 
frbMmLXtfV A 3 ;iA±t!i?$t/; (01 
2(f)). 

[0 3 19] xUny^xysj&^iOIBILit^yny^ 



# b cr,^mxmW L & *» S> Mtfix v 1->7 Ltz« is 0 
a yjfJix -vf-yy^ix-nzm 9 . ^TLWSco^^'^: 
KM*;?*.*;. 

[0 320] imTLnisU nvm*S^T'{i±acOX>y^- 

^x-y^-y^MiscoiltKlbJil 0 B £LLfc:fc3iU # 

i±Hffl±MI-C# &KJ¥*5l>"C* ft . 
[032 1 ] Si^E^MMtCJ: ftSrHfBfcoteJlL >- 

3r*S Att***^ § tiT v ^ ft £ b t>mm £ fifc o 

[032 2] &4>*ljt y 5 F 7 4 /PA±CO;/ 

m^mm z wm/mmm^ yfy /itx « y > ^ t 
•cfiwwk&'ff Ha yjf co±fca^co7°^xv 

CVDHtil i3l:^ffTnl/ic-S i Jf 
^2 00AJtW$^ (Ell 2 (g) ) . ZCVmcVuc 

- s i mcovamnmi— 5 s/ c mx°$> ~> tz . 

[0323] 
[IS3] 











S I H 4 /H 2 =lcc/20cc 
PH 3 /S i H 4 =2, 0 X 1 0" 3 


2 5 0t 


0. 5 
To r r 


2 OW 



mtfklZu c - S i J!|cO±tCE B (Electron Beam) MM 
t/Zi. 0 I TOjiBJ32*m)g ( 8 2 n m ) /IfeWS ( T i 
/Pd/Ag (400nm/200nm/l J tim) ) Sr 
WLt«lifit Lfc (Hl2(h) ). 

[03 24] ico i a fcLT*M>*lfc*y-f 5 F±»M 
JIMtft^U 3^R*ffifcoVvc, AM 1 . 5 (10 0 
mW/ c m2 ) COMItTTCO I - VStttOt 
U£i:£>E>, M6cm ! TBHJSfl££EO. 6V, £ 
MlS3 5mA/cra2 s ffiHH^ 0 . 7 9 £3: 9, 
x*/Mf — SMBH* 16. 6 % Sr#?t . 

[03 25] 4fc, iWI»c0^i;3>">xyN±t»#^ 
ft ^TLHJHtov^T i> ±34 Rait LT x « y f- y ^tc ± 



T # x^ J: m V ±54 coXS £ $£ 0 jg-T i 

two « fl.«^¥S^s & ^tt ft b mm£ih±mnM 
[0326] ( mmm 1 s ) ^njfiMTiiii 1 2 t^-r 

Tntxt J; y ^SiH, y r: >M Sr^U -< 5 h" 7 4 ;t^A 

[0327] 1 mm/fcO^-TX ly'Jay ( ^it H H a^> V 
3y) 7XA«iI(;BCl 3 SriftfiKifcjgi; LT 120 
0°CcO^-C"BcoSa!i;liS: i ff'5Tp + JlSr^fiSiL. 3// 

mms<os£iWB*f§fe (0i2 (a) > . mzHFmm 

y 3 >m*ffi$LL1z ( 0 1 2 ( b ) ) . BP^ . flfc&J 5 m 



(25) 
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l"*s/l'£±fft, 1 OOmA/c m2 T-smtRSctT*l [0328] 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




5mA/ cm 2 ->1 0 OmA/cm 2 




2 . 5m i n->8 sec 



^mm^rX-m^mm^ ^'javi ( i^n ) com 

[0329] £tf>fc#, ISI^CMWPHj (0.» 



(c) , (d) ) . 

[0330] 

IM5] 











S i H 4 /H 2 
= 0. 4/10 0 
(1/min) 


1 0 5 0t 


10 0 
To r r 


2 5m i n 



J¥£ 5 0 jjl m# HSF7-f ^AOfrB^ ? U — V 
EPJBIti O^-— 1 0 — 3 O/xraJJ-CMO. <TO 

H£±j£o>7x;Ncon + ^'JayJtEBtaat^-exWi 1 ? 

[03 3 1 ] ZWimT^—^ylZAtlX 360'C, 2 
0^V)^#T^-X hOglJj^fi^ b b *>fcstf>J >f 5 
1'7 ^l/Aii^lAfcSiJlfStfc (112 (e) ) , 

[0 3 3 2] BBtfLfcsKlM 5 4 /t-Afc -7X^t;:*f 
Lt, ^x^o»#LTU&^flOH£«ffi^->r>y? 

& mm L X -7X^ <n x v £> £ & * te5 1 # §0 3&* t 
TpeelingS^f 3 . CO J: 3 1 LT ^ U 3 yJISr^x^ 

2(f)). 

[03 33] >-'Jay^xy^^fiJJffiL^>'»;n>'Jl± 

o t ^ £ ^jirnm £ . #n t sum t*fss*& «t z/m 



[0334] ^TLWv-'J 3>#ISftT'«4±JC^)X'/^ 

ox . y f - > fc commm 1 o 5 urnc t> m l . ^ 

#7L»^U nyjgfcfcttsx-y^-^* <*+ASK> 

[033 5] ili&S^iMfttc i SIMKIKOlSI^ ^ 

&J£li^#*H#S;fvC v^S £ b timm^tit: . 
[0336] f#£>iX7ttff 'J >fSb'7-f ;PA±co^ 'J a y 
MoiSffl^^it/MBg^ox -y fy/itx -y i-y^L 

c vd^km «fc >o. me iz^-t^x-pMu c - s i m 

£2 0 QAtffi&Zitfc (012 ( g ) ) „ .TOB^O^c 

- s i m<7Mmnmi~~ 1 s ( yx)/c m-c 

(y-^yi(it-A (Q) . 
[0337] 
[156] 











S I H 4 /H a =lcc/20cc 
B 2 H 6 /S i H 4 = 

2, 0 X 1 0 -3 


2 5 ot: 


0. 5 

To r r 


2 ow 



ftftCxt c - s i Jgo_BrE Bli(; i 0 1 tojSb^ 

AM ( 82 nm) /SIMtffi (Ti/P d/Ag ( 4 0 
0nm/2 0 0nm/l//m) ) *Jgj«LT*BWifii: 



Lit (Hl2(h)). 

[0338] COJ: 5 fcL-C»6*UtJKUW 5 H±5¥JK 

5 (10 0m 



(26) 
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w/c m 2 ) coftmMTX'cr, i -V&mz^XMfeL 
ftk;4> t;«f6cm2 -CPtSSCflffiO. 58V, ffl 
Mt»533mA/cm2 % ffi»H^0 . 7 8i:%0. 
x^/t^-^Jjf* 14. 9 %&%fz . 

[0339] tiiffif^v-yny^x^it^-r 
& ^LKJitoi 4, _L3sE £ PHB LT x y f - y i 
OSfcSU m^WZftLfz (B12 (i) ). 

[0340] ( HJft^J 1 9 ) te£Wm#Mt:# !M 5 
h*7 -f /^fcK¥L-C>fcli«?fi*JE*lftLfc«**^-. 



#7L«^ U ^ >-S^H^7J<*»HM+t:' 1 0 5 0°C 1% 

mr-~^Ltzm. mocvd tfm&ssmtf<&) m 

mzX l)114(:St?yfAl^GaAs/A 1 G 
aAs* (JWSA) **Httfc (H13 (c) 
113(01306, 1 303, 1 3 0 414, ££TliH 
14(0140 3— 141 3t,zW%WlZ-fzi>cr>k%: 
h„ ) . Ell 4tet3VV£\ 1 4 0 1 te^MS. 140 
2ii^TL®Ji, 14 03iin + GaAs, 1404lin 
* Al, Gaj., As. 14O5(inAl,. 37 Ga 0 , 63 
As. 1406lip A l u ,Ga,. 53 As, 1407 
tip+Al, Ga,., As. 1408fi:p A1 0 , 37 G 
a 0 , 53 As, 1409(4n + Al, Ga^ As, 14 
10l±n A 1 0 _ 37 G a 0 , S3 A s . 141 lt±n' Al 
o.9 Ga M As. 14 1 2linGaAs, 1413J2 
pGaAsT'M. 

[0 34 3] ^*LfcS^BS(7)p-GaAsS(7)±t 
Pd/Au^EBIfCJ; 'OmmLfzmz. S§5 0w 

XM1 0— 3 0wmSti^ <Ic7)HS:±ii 
WlA(OGaAs/A 1 GaAsIICgi^li-tSA 

[0 3 44] zcoymrex— yyizAtix 3 7 0°C. 2 
0^c^fK-«K-x hOfiU&SrfTa i: fc fctc^'J -f 5 
/^fc^XVNfcSBifS^ (013(d)). 
[0345] E^LfcjtflM 3 K7-f/lAJ: *7-Xv s t>rf 
t T , -7 xv v7)f#« LT I «Sr v MBI?)H£*f LTTJtffif-r 
(Wfrtf) TmMLT&Z, * 0| M 5 K7 ^/PA 

&tt£f Offl LT -?xa»x v a^&W&fcfc* t5I * i'J 
^LTpeeling^tf 0 . Z\C0^ d l/ZLX^LMMcOt Z\ 
6T8&*S£-t*\ GaAs/AlGaAsf^XAH 



[0341] 500ju mJJom^H^ U 3 >"7xy 
ICBC1 3 LT 12 0 OXWiftBtCBtf) 

iStStTotp* l»«U 3x(mgI«i[I$- 
ntz (Hi 3 (a) ) . ^CHF}S?i5ffT'^7i7)^r 
H«4b££ ffv \7x; \± fc ^?L« y'JnyfJfltL 

!t (113 (b) ) „ m-h. H^lmA/cm 2 

5 m A/ cm 2 ©ffitfllt' ^^tL2^*5 ±1* 2 . 5# 

■ffcj£Lfc«, t9>-5 < 0 fc^SKKA'&ifrf Tfr# , 2 0 

[0342] 
[157] 



IMILT^lM 5 H7 ■* A'ZJifcHE^S-fcfc (Hi 3 
(e) ) . 

[0346] ixU^y^xy^^ilJSitytGaAs/A 
lGaAsIiCIot^SMDIJ, Xfl/Vy'7 

5y+tn#f3-;l'+ OlMt 110 "Cfjl 

JKX>yf-y^L3t. GaAs/A 1 GaAsKiX-yf 
(013(f)). 

[0347] a A s <7)±i£(0X -y f - >?mzM 

[0348] ®l«-?^«S^tcJ; ^.ifffllH^^fSS. G 
a As/A l GaAs«tJdJW:=3*fft5aBJdWASn 

[0349] #£>tut;ff>J ^fSK7-f ;1-A±<7)G a A s 
/A 1 Ga AsmcD&$kWMX'fo2> n + GaAsl^ 
'J >y KtCX7f^U n + Al, G ai _ x Asf^ 
^Httffi (Au/Ge/N i /A u ) £EB 
Iffciy7 * h <J y ^ 7^:±^ >y Ftto n 
+ GaAsl(7)±^tMLtfl BiMffi±mtLX 
tio 2 /MgO*7-5XvcvDffifcj:9«aiLT* 

mwafcUfc (Hi 3 (g) ) . 

[0 3 5 0] £<3*3fcLT#6*ufcjK!M SH7^;l 

A±^MJP.|Sb s bG aAs/AlGaAs ^ 
"CAM 1 . 5(100 mW/c m 2 ) ^HkI^TT'O I - 

vmmz-j^xmm Ltitzz,^ -t/iOT 4 c xm 
ffi.wm2. 3v, m%ytmmi2. 8mA/cm2 , a 

MH?-0 . 8 1 fcfc "9 . X^/l^^EflBft* 2 3.8% 
[0 3 5 1 ] ttz, iiJfUf^^U a>-^xy\±ta#-T 



HF : Hj O : C 2 H 5 OH= 1:1:1 



lmA/cm' ->5mA/cm' -»4 0mA/cm I 



2mln^2. 5mln-> (20sec) ->0sec 
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h ^jimmiz^ ^x immm 1 7 & i wmmm lstm 

(Hi 3 (h) ) . id LT#^ti^?l£'7x;\£ffl^ 

[03 52] (^fififylj 2 0 ) m 1 tf)Jpt*6flrS i fflgtOft 

[03 53] BftfbSaHTOJaTtfSI 0 "Cifcofc. 
[03 54] 
flS^Jffi : 7 ( m A • cm 2 ) 

R&f&£ftffi : H F : H 2 O : C 2 H 5 OH= 1:1: 
1 

mm : 11 ( m i n ) 

^•?LM S i com& : 12 (Am) 

i o*^*k«#hs\4i 400 °ct i mmwuttfz . Z 
<?mmzi. wlms i m.<r>nmi±mmmxmhfi 

Tz« #fLMS i±tCCVD (Chemical Vapor Depositio 
n) mz£ 0#iAS i £0. 15AimX^dfy^ 
j££ L fz . jS^fefN4£CT<oa 0 T"<fc £ . 
[0 3 5 5] 

V—XtfX : S i H 2 C 1 2 /H 2 

: 0. 5/180 1 Am i n 
#XjEE;Jj : 8 0 T o r r 
?SS : 9 5 0*C 
fK-^SiSI : 0 . 3 ju m A m i n 

2 0nm(7)SiO 2 I&ML!t, 3rfc, £ <0lM tJKti 

[0356] s i o 2 mmtzmw.M 1 1 7 ^ ;t^A 

SfiSOftWfcft, P3)«t^7 a ?UJ±$:*7X.;\frt>3\%M& 
Lfz„ 

[0 3 5 7] Z\tHz£~?X, #?Lfrs i ZftLXMtf 
*U 7 4!VMmz, S i 0 2 mbx.t°?*ci/*rJl>mt^ 
TLBS i«3&*^xy>*>64MtS*Lfc. 

[03 58] ^com, y A fUM.fflt,zm-?tz%TLKS i £ 
4 9 3 0 %JIIWb!K«*i: e9«£»rc«HX L 

X-y^->^$;fvf £S»A *JgftS i £X-y^- ■ X Ay 

[03 59] Xyfy/ici D^EBUfc*tSftS i 
mtmm^ 0 0 nm<9lWfcIt*JBjSLfcS iSlgtfOgi 

[03 60] ^f£7 * ;i-AUX7fynMtS i 

fcfci *)m2(?)mmzo . 1 jumwjiaisj^fcjfti&jn, 

— 10 1 nm+3nmtj-5fc. 
[03 6 1] § fc#£tt»*C 1 1 0 0 °C - 1 ^PalfWl 



w; . was zw^mjimmmxwm Ltz t z 

5Am^^JST'^W2*ffl$i±i3=t^0. 2n 

[0362] mtxfwsmmzx hwmm<v&gk. s 
[0 36 3] mmzm 1 fluffs 1 & 

Zcom, 4 9 3 0 %SK-ft***t OM^T 

A * § V *(i^HSMK$C^H«ja *■ ft t T St/ffS 1 

[0 3 64] (mmm2i) mi vmsMis ism.com 

H^£>H + ^40keVT'5xl0 16 cm- 2 ^yiiA 
L/Co SfflOO. 2//m(Ii:(i. #*£ B B B £W^:frC^ 
Jfc. £<?)*§-£\ ^HtC*fej&»W!>S i o 2 IJJFMU 

[036 5] &H£ggtlE0f 3 t 4 /Wx^lfiOft 

[0 36 6] iixtioT, -f^->-?±AS^±a(C^xyN 

#4Ht §ti7^ /PAfiit , sio 2 it ms& simt 

[0367] 7 4 ;l-AfIIJfcyS-53t-f 3j-ygEAJB 

^49 %%,mt 3 0 %J■|jMl^*fcoal^■^ircw(±^ 

JiX f - > /$iX-rtS 0 s fi B B a S i * X -y f - • X h 

■y Tcomm t LT, W *y&AJBtiifflKx -y f- y^'S 
ii. ^izm^titz. 

[0368] ^•v^>7'< l z&r)miiiL?zm££hs imm 
m t mzmmttzm 2 comucomm t & 0 -^^^ . as 

2<7)»Kh LTi4. |SH(C2 0 0 nm<7«MiaH£JpJ«t 
tzS ifflSi:^QHS»2iffiB*ffliBUfc. 
[0369] ^-Of^7 ^;l^ASrfiJ^'-r^4^{±x.y^y 
# r nSfe*-^4rfcfc:J:>3SS2<oaEEtO. 2//m<J0JJ^ 
t^fe*BAS i*3&^jfiT#fc. 
S i gc9JB£JP£ffi|*h£ffit;:o^T 1 0 O^SriBISL^h 
I6> Hff Ol^J— ffii 2 0 1 nm±6 nm^ifc. 

[0370] $ ^ttZikm^ximmzMLtz „ sin 

0«^r(i: 1 1 0 0°C- 1 mm, 5^SI«*^I±9 0 0 
■C- 4B*IBtfToifc. HHffl^ ^M^^»«T"fF0L 

i: i ^ » 5 a mft^iKWC^i^ 2 JitJ i * 
0 . 2 nmT-a^TfJM§tLT^S S i ^Ztj\tWVt> 

[0371] m^Vf-mmmizx mmmmcom^ s 

^m-mm ^irxv^zt &m § tctz . 
[0372] mmizm 1 wiwcs-^?^ ^-y-aAii 
t -eoa. 4 9 %#gg h 3 o %jtiMk*«* t om.-&m 
xmi±^L%&t>mm^vi-y?Ltz„ ^com, *mr 
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1 «l> & v ^4S& 2 cofflK t LTB&A-f & i t 

[0 3 7 3] (S6»0|2 2) SSlOJtttSAS ig£K^ 
B* J ^H + J20keVt5Xl0 16 cm-MtViiA 
Lfc. «B«0. 1 /x m i j ff 14 , JpJ§ B B B ;?j W-ixT I > 
fc. £<Z)*#, ^Hfc<&4>*»ttf>S i 0 2 I^iftLt 
fcu^^M ^SEAt J: & ftffijI&fxSr G&<"i: v ^ 3 

[0374] IIH^ffittS i 0 2 HtiflKLfctft, m*S 
US i_h(CCVD (Chemical VaporDeposition) 

i SrO . 3^mxt7^fyt;«ftl/t„ j£ 

[03 7 5] 

V—XtjX : S i H 2 C 1 2 /H 2 

: 0. 5/180 1/rain 
tfXjEETJ : 8 0 T o r r 
iSS: 9 5 0°C 
fijySjSJK : 0 . 3 ^ m/ m i n 

2 0nm«SiO 2 fJMU;, 3ri3, iOlM:Jl(4 

[0376] mmizmmm3 1 mm^y * jv&woa 

[0 3 7 7] iix^ioT. ^V&AJlSrfjtfc^xyN 
3WMi§*i7^;l^A«fc s s i o 2 Jlt#^ 9 a B s imt 

[0378] -eof£, 7 * ivMMzm^ fc4*>&Am 
£49 %mstk 3 0 %mt<k*m*b wa^flrcatux 

LSrtf ^aiiRx -y f-s^Ufc . * 3 iM. i: . miSA S i 
•y 7° <?)*m LT , >f * yaAillMx -y f - y 7 § 
[03 79] Xvf^KJ: D£JtHUfc*BftS i JlH 
[0380] ^^0f*7 -f /^^X7fy/ti4tl» i 

'£{42 0 1 nm± 6 nraT'iot. 
[0381] § £> tC7j<fiWT«a£ 9 0 0 °C - 4 BtP^ 

tfc L£ . *fi^BKJW8MIT»fllLfe k d 6 , 

5 // m A<Z)fBtfC<W& 2 5£ffi§ fife «fc * 0 . 2 n mt 

[0382] mmwfmmMizkmmwm^^ s 

[0383] RH* £31 1 cOSMi^SH fc>f :* VSEAJi 



^Of£. 4 9 t 3 0 ^JMWbicSS* fc 
Tlt{4^&^j§Kx>y^y^L*:. -e<?m #*T 

1 (vmrnh h \ mm 2 cmm t txmkx-t &zk a*r 

[0384] (HJfi^lJ 2 3 ) IP 1 com&ikS i Sflthfc 
CVD (Chemical Vapor Deposition) SHi D-^A 
Si^O. 3u mlt?^fy^/«fi L£ . j&££fH* 

[0 385] 

V—XtfX : S i H 2 C 1 2 /H 2 
^'X^M: 0. 5/18 0 1/min 
#.Xffi7J : 8 0 To r r 

: 9 5 0°C 
JjScAMflE : 0 . 3 ju m/m i n 

xt7^y-"r;l/SiIO»tH* £4 0keVT"5 
xl0 16 cm-M^yaAUc. »0. 2^m(5t" 

*Si0 2 S^^tTfcV^^M^ryaA^i^a 

[0386] ;«xh74yt;l-S i Jf^fflt 

JRiWtfcJ: "9 2 0 nmOS i 0,Jt*»^tfc. ^T*5. 

[0387] s i o 2 mmiznmM3 1 mmz7 ^ 

[0 388] uiifeiot, ^^-yaAil^iit^xyN 
sWMi5*L7 A'AWtc, S i O t «2:JKIiAS i JBt 
^ ygEAJi36«So . ^; *uaHW>XSS5Htffl 

2 2fc|i|«fcffofc. 

[0389] ;a LXftt>tif<2£M<rmwmZ£M^m 

»fl$(4fcJ;'?-0. 2 nmTW8TlJJE3fVO*£S i <7 

[0 390] Siii!S^MMi(=4 SMli«*, S 
i S tf4§T7^!SH H B AFfi<4i»A£ ixT , 

[039 1 ] isn^f^H l iOlW;S-5^-f ^-^iiAJl 
t ^Of*. 4 9 k 3 0 %JiIHt**# k t0^?l 

T'J«{4^L^ ^ ^S^Kx>y^y/L^ 0 ^tfOf*. ?K*T 
& S t ^4afflWfll^oaH5!MSr}fi tTBVB 
1 tOSK^ « v «S? 2 «Si fc L TBSA^- Sit 3&*-C 

[0 39 2] (.mmM2 4) I10*SSS i»S«S 
ffi^A>H + S-40keVt5Xl0 15 cm-M^yiiA 
L3t. afflOO. 2//m{3if{4. ^SS^ftfcilTV^ 
fc. £C9*§-iti\ SItSbfei6»t*S i 0 2 BlrffMtT 
is v ^c^M ^ y?±A(c =fc S ^H^a^ B5 <' fc v ^ «j£ 
*^{44:i->o 
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[0393] mMizmMM3 1 mmizy j ^a^ia o# 

[0 3 94] iitti-sT, -f ^iiAJB^te^x^ 

aWMts*i7^^A«t. s i o 2 mtmms imt 

[03 95] ^fJL 7 J /t-AfltgHft-f :*>i±AJl 

* 4 9 %tmt 3 o %mkik*m*b ^a^srcatwx 

£>3ilRx y^yfLti. % 5 -?& k , #*S B B B s i 
'vwmmt LX. ^f^&AStiSiiRx.y^^S 

[0396] 7 •* /PASJJB£«Ra»6M!&*Lfc», * 
tfJLftSi0 2 Jf^BfffcjMfcJftBLfcS i£K (12(7) 
£K) ^Wfc£IA9llr;b-tbft. 

[0 3 9 7] iixtcj;^, S iitflJSLhfcO. 2//mO 
flt^£^ft#te B H B S iM#ffMT*#ft. W^tof 
teHS i W^BWSHF^HK^^T 1 0 o&zmmL 

tzk^h. mm^-m±2 0 l nm±6nm?*-5 
ft, 

[0398] § 6 1100 iccsrsgbs* 1 B§ 

J&, 5^mftOffll«T-<7)^%2^ffi§(iBJ:^0. 2n 

[0399] ms^fsmmizi&mmmm^mm. s 

i Mfcfifrft^tesWiiiWA^xTfc , jyff&te 

[0400] wtftsmt. m i mm<ommx%< , s 2 <r> 
[0401] ±tz, mi comMffltmiizJ *>&xm 

i> ^<om. 4 9 3 0 %JHMaK«*fc <oa-&« 

1 on* & v ^ags 2 cmm k ltbka-t & z. £ a*? 
[0402] (Hift^ij2 5) mi^mi^s i3S«*<^ 

ffl£>£>H + J2 0keVt5Xl0 16 cm-Mt>-}iA 
t ft: . ^Hco 0 . 1 ix m ( 5 i; « . fM«fttiT I * 
ft* -com^r. ^fflfcft^tftSi0 2 JffcJftSLT 

[0403] mmmms i o 2 jg^jitttftfiL #t$ 

asS iiCCVD (Chemical VaporDeposition ) jStJ: 
9#*SSS i £0 . 3umie^i/+/mftLfc, f& 

[04 04] 

V—XjfX : S i H 2 C 1 2 /H 2 
#X?1M : 0. 5/180 1/min 
#Xj±,fj : 8 0 T o r r 
?Ag : 9 5 0°C 



)S;^RjS1S : 0 . 3/tm/mi n 

2 0 0 nmOS i 0 2 )f £^Jj£Lft 0 

[0405] ^Ht=SatW2T«fflUfc7 4 /WA^HAO 
ftttfeft. Ratt^M^A^cx^^l^M^Lft. 

[040 6] ^ilicJ^T. :*>i±AJl£:*It;: , ?X7N 
sWrtl $ tl 7 4 ^Affllfc , SiO^Ii mte B a B S i Jf fc 

-i*y\±Amtm^tz. mz, ztam^nm^mmm 
2 4kmmi l zn^fz. 

[0407] %o LtzkZZ, SiMiiCO. 2/x 

ft#is B B B s i jiojk/p zmft^mitz^ux i o o 

5e t ft i: i ^ . mm^-mi 2 0 l n m ± 6 n mX'fo 
oft 0 

[0408] swrafittttu: sBfffi^^tes. s 

i JBC««f ft=5rte B H B ^Pfg<i#A§ 43 . &*F&*S 

Att iwm ztix^&zk mm s ^ft . 

[0409] (H»J 2 6 ) m 1 0*IS B H B S i 
CVD (Chemical Vapor Deposition) SCiOfM 
Si^O. 3ximXt7^fy+;«fiL)t„ J^^frfi 

[04 10] 

V— : S i H 2 C 1 2 /H 2 
^il* : 0 . 5/ 1 8 0 1/min 
^'XJ±^| : 8 0 T o r r 

: 9 5 0°C 
fiR^jS^ :0. 3//m/min 

Xt^^-y^l/SilO^Bi^H* 5r4 0keVt'5 
X 1 0 16 c m-M ^-y?±ALft» il«0. 2x*m«5t" 
l±, *te B B B ^«ftixTv^ft 0 SEBifcft^G 
fes i o 2 S^^LTfcv^ft^TT&M^yaAtJ;^* 

[0411]$^tc, i<7)Xf ^Jfv-^/US i S^Mtc 
^K-fttJ: 9 2 0 0 nmiOS i Oj&MLt. 

[0412] ^H^HStM2 fc |pf«t7 A ;WA*fifiOft 
(tftfi. laiat;^ ^^A^^x^^fe^l^M^'Lft. 

[04 13] .lixtCl-oT. ^Tj-^iAHSriatC^xyN 
***Mi5*t7 ^ rt^AWlc, S i 0 2 *fcmiteAS i Mk 

a * y&Amtm *> ft . \,z z tuasnonM * mfeM 2 

4i:|H[^fi : oft 0 

[04 14] iilfciO, SiK-ftJLhtO. 2//mO 

ff^^jtoftmisdis imtm&TZte. fMsnft# 

|g B H B S iSOUff^ffi^ffitoV^T 1 0 O^^SiJStL 
ft i: ttii 201nm±6n mtlo 

ft. 

[0415] $ ^l/Z^m^X 110 0°CT"^aSr 1 B# 

p B i5fi Lft . mjimmrnxmrn Lft t ^ 

mT-jl^'HJlKS'fLTV^ S i ^x;\£|WT'£>-oft 0 
[0416] ^HfffllS^Otea, s 
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^m^mm § tix ^ & z t &m § *ufc . 
[0417] ( mmm 2 7 > *^s^jt-«ei 1 5 

( fi^yti * ) Lx±mmm$: 

[0418] 5 0 0// mmcnm^B^ V 3 yy^\cr,m. 
HtBC 1 3 ZmtikWiUt LX 1 2 0 OTCCOfflflTCBtf) 



Wz (01 5 (a) ) . ;W:HF^WC-a8c7)^T- 

tz (01 5 (b) ) . HP*>„ »3U5mA/cm 2 Offtm 

Tfi 1 ^ 3 0»t3 0mA/cm« fcjSLfcfci^tMfc 

[04 19] 
[5*8] 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




5 m A/ cm 2 -^30 m A/ c m 2 




2. 5min-> (30sec) -^Osec 



^?ur ^ u a >mmmizmm<7)Mc v d natc i 9 [0420] 

^^^fr-Cxb^^rv-^/kfiJc^^V^UnyJl (Jg [H9] 
II) <3|RW£3 0jumfcUfc. 











S 1 Hi, C 1 2 /H 2 
= 0. 5/1 0 0 
(1/mi n) 


1 0 5 0t 




3 0m I n 



JDLTP + IH^mML^ ^ftTB 2 H 6 <0M 
£0. tppm-ippmtli: LTJ&ilS/'J nyjf £ 
p-imtttt, S^fcyKS^^OTBg H 6 
tftxTPH 3 Sr^Hppm^^JpLTn + Jg£ 0 . 

2umm&Lxm&*mitLiz. (01 5 ( c ) > . 

[04 2 1] mM&TfklZn* M^iZEB (Electron 
Beam) Ipfft «fc 9 I TOjfflJBWK (82nm)/| 
TO® (Ti/Pd/Ag ( 4 0 0 n m/2 0 0 n m/ 

(01 5(d)), ffS8 0^m<07 i 7-€;l'7'f;t'AcO 
M£8«!I3<0J8*8>I£ 1 0 ~ 3 0 ^ mJJT-a 0 . <1 «9H 

flSO^Mft (115(e)). 

[0422] ntftmmmimik Liz t z ?>x\ mmLtz 

r-y^z/l-y 4 )VJ± t v^^zftLX , ^xy\cojgsBf LX 

^^mcomiM^^ -v? (t&rrttr) xmfeLxts 

y 4 iV&omW&.tt ijffl tT >7x/ v?)X -y i^J? 
PHIS^tgiSM^LTpeelingtff . i«0«fc 3 
L T ^ y 3 y JB £ >7x/ ami L T -f 7 Hf ;p 7 4 /L- A 
±fcR^$-£fc (015(f)), 
[04 2 3] ^Urjy^x^^^fiJgSL^v-'J^^Jli 



[04 24] H^tltf^^? 4 jUJ±±cois ] Jaym 
COmmiZX^-y ?mz]; 0 A \ £0. l^m#ttTKffi 
ik Lfc (01 5 ( g) ) . 



[0425] lOj; 3 teLT^fl^T^-tf^iSM* 
|± H B B x>jay±lSS^tov^T. f7€;i7 -f^AfiJ^ 

Jo AM 1 . 5 (lOOmW/cm 2 ) KfflMLfzt #<7) 
I -VWttt-PV^raStfcfci*, -fe/Mffi*6 c m 2 

tbhwee 0 . 5 9v, msytmm. 3 4 m a/ c m 2 , 

ftiHtH^ 0 . 7 9 £■ 0 , x*fl"¥-3&BMs 15.8 
%*%tz« 

[0426] ttz, 9lim0i'V3yVXJ\±£ffifrr 
9Ht*U TJKrHtmtfc (015 (h) ) . Z5L 

x%btitzn± i y^^m^x±mcoj:m^B Y )M-rz 
t>mmm%btifz. 

[0427] ( mmm 2 s > ^mmmxnm 1 6 t^-r 

rn-fexfci D*IS B B H >' l J3VJl^-B.1Sfflg7 jfrMz 

[0428] 500// mJ?C9ip.K B B H ;/ U 3 >^xy\<7)^ 
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icBcij zmmMt lx 1 2 0 0 wmsreBn 

%tz (01 6 (a) ) . ^CHFill^T'il 0<7)^# 
Ltz (01 6 (b ) ) . ap*>. §D5mA/cm2 



•arc 2. 54Hfcjjttfc«, »?>o < 0 fc«stu^*± 

[0429] 
[fSlO] 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




5 m A/ cm 2 — >3 0 m A/ c m 2 




2. 5mln->(30sec)- > 0sec 



MI y 'J nyIg«:Mc?)»CVDgl(;J; 0^1 [0430] 
(**S H B 9 ) tfDHff*4 0jumf:Lfc. 











Sift C 1 2 /H 2 
= 0. 5/1 0 0 
(1/mi n) 


1 0 5 0"C 




4 Om I n 



j«^)*fltBc»5ppmSKwB 2 h 6 

JuLTp + flfcljumJftSLfcft, i(tTB 2 H 6 «1 
JO. iRppm— StppmigJKt LTj&^'Jnyjf £ 

tft^TPH 3 SriS;Hppm^^JpLTn + ISO. 
2/zmMUI^JMLft (016 (c) ) . 
[ 0 4 3 1 ] JJ § 9 0 ;u mcO U V^fcSHft*:? 4 /t^ACD 

tfc(116 (d) ). 

[04 3 2] H^t^^^^Ais^X^MtT. 

-f) -CEISLTfc^, -(UO- ^TOSj&^^JSt 

-r/kAOWSltt£*fflLT^x^<7)x 

ya^6W#*»*fc§[#iffl#LTpeeling£fi3. ^ 

/PA±£iE:p£-tf3t (016(e)). 
[04 33] v-'J rry^x^^^itML^^'J =J^J1± 

* t <nm&mvtm l** 1 6 six y ^ t *: . ^ u 
[0434] n^ixtzWm? j ;pa±co^> u 3 >m<om 

k Lfz (01 6 ( f ) ) . «/«mB**ofcsus« 
v^yyyv— hbi/V^ym&Wi^&tz (0i 6 

(g) ) o 



[0435] ^Ka^U ai'JiOSMfctflvo^H* 

Ji*»^>iflA*L3t^, n + I«ltEB (Electron Beam) 
3»fcJ: "9 I TOjiBJBHtffi ( 8 2 nm ) /JfeSSffi 

(Ti/Pd/Ag ( 4 0 0 nm/2 0 0 nm/1 // 
m) ) ZBf&Ltz (016 (h) ) . 

[04 3 6] z\a)£o{zLT2mWft<zZ.r ) %t>tLtzm 
M*fe H B B v"Jrjy±|^m^toV^T. AMI. 5 (10 
0 ml/ c m 2 ) 3H3HltTtf> I - Vlfttteov vtSJE L 
fcfc£5. t/«6cm ! T-TO«ffi0. 6V. MIS 
3ttfll3 4mA/cm2 % ft^H^O. 78h^^ X 

— ^.wm^ 15.9 „ 
[0437] §iMf*«^U 3^^ x ^±tna#-r 
l»#TL«/i^^Tt±aii;|SI«^tTx-y^-y^j; 
D»*U T*3riB*aiLfc (016 ( i ) ) . 

[0438] ( H»J 2 9 ) *HJfiMT'{40 1 2 fcjjct 

[0439]^, Mm.^ v^yb izT4mm&tf 1 

PPm~2%g*£>ieH***lS5'!;=i>'*^'3. 
[0440] 8fcffi9 8%Miay'J nySrMftk LT 
CZ (Czochralski ) miZi. VJyzfv h£3l#_Uf . 
0. SmmfftfD^xyvKfc^-f XL ^HSrSiffiSJTJS 
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[044 1] 

imi 2] 







B 


8 p pm 


A 1 


2 p pm 


N i 


<5 p pm 


Fe 


1 p pm 


C r 


0, 6 p pm 


Mn 


<0 . 2 p pm 


t i 


<1 p pm 



X'fo "9 , JtffitrBiO . 05Q-cm( P |) "C*->fc 
(HI 2(a)). 

[0442] ^CHFUtftS 1 3 0^#t'Hfli-ftJS 
tz (Hi 2 (b) ) . flUfc, f|02mA/cm2 

lK'2 5mA/cm2(liU £ ^o^;r.r<7)fl;5^^^' 
'<./^-C 6 Lfcti^ T« Sr K *. . 
[0443] 

cm 3] 



a . illy >J >-S«^IS B H H l4S{iI*m m-S* c m 





HF : H 2 O : C 2 H 5 OH= 1:1:1 




2mA/cm 2 -»2 5mA/ cm 2 




2min-> (lmin) -^6sec 



^?LH>- 'J 3 vJH^Hteilfff <93&c v D mWizX 0 * l 
4 ^jSa^TtSAtfMtfrfr v > ^ U n ( ftmk ) O 
J3U¥£3 0;umi; Lfc. 
[0444] itfafcS. ^Itfttl«B 2 H 6 (0. 



itb^-ec (iscsppm^) P + i«Lt (mi 

2(c). (d) ) . 
[0445] 
[IS14] 











S i H 4 /H 2 
= 0. 4/1 0 0 
( 1/mi n) 


1 0 5 0^ 


10 0 
To r r 


2 5m i n 



EPHt j; DiH^--^ bSrlO — 30// mfff'MO , CIO 
HSr±jzl:0#R^^y3>'*^P + yy^yfiCf 

[04 4 6] ;^ttST'^--7>tAtl,T3 6 0 o C, 2 
O^^fTC^K-X l«^tf^ £: fctaKU >f 5 
\*y 4 jUA.tV^^tzmmz-tt*: (HI 2(e)). 

[04 4 7] BtfLteKlM SK7^;PAi;^XACT 

£f ijffl LT ^x^ox v *^&» t>m%*'&* # »tf L 
TpeelingSrfld . i d t LT >->J ^ VMS: AM® 

(112(f)). 



[0448] i/ V a ^3£fiE*> fefiJiH L^'jay 

tfift* f: f5«£»rc«fF LSr** SHRx y f - y t . 

[0449] mtmf-mmmtzx mmmmemw:. ^ 

[04 50] tf^tu^y ^ SK7^ ;PA±<7):> 'Jny 

CVDSSHte-fcO, MiEL^3t^*ffTTiM^c 
-Sil^200 A*M*§-£fc ( H 1 2 ( g ) ) . 
[04 5 1 ] WtMZy. c - S i Jf «±tE B^tfcJ: D 
I TOStfOHMK ( 8 2 n m ) (Ti/Pd 
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/As (40 0nra/2 0 0nm/l/im) ) £?#Jj£L 
X^MW&t Lfc (012 (h) ) . 
[04 5 2] z<r)£5tzLX#t->ti*:#V4 S F±StK 
#ifiy!J3y±itf|{:o^tAM 1 . 5 (100m 
w/c ) ^ifTTW I -VttttfcowcMjeLfc 

bz\h, •b/«i6cm2 tlMJiO. 5 7V, MM 
3t«ii3 2mA/cm 2 . «W0. 7 7k3rD. X 

[04 53] iWl^y'JnyyiyNitafff 

oi&su ¥if*ffl*ajL^ (Hi 2 ( i ) ) . ;u 

Mifc. 

[04 54] (HJBH3 0) Hl^-WS^S iltWH 
TSS £ H F s^M+ tii V vt tz . 

[0455] mmit^mmT^m o -e&-^ 

[04 56] 

fl»JS : 7 (mA ■ cm"*) 

BSfli<b£J8?a : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

B#P^ : 4 ( m i n ) 

#TLM S i CDf$-<fr- : 4 . 5 (jum) 

: 3 0 ( mA • c m" 2 ) 
K&ffifkJj£i8ia : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

mm : 1 ( m i n ) 

^•?LffS i cOJf ^ : —4 ( m ) 

3 0(mA'cm- 2 )l:J:^M 
«S iJlO^fLK (porosity) J±*&<:5:D, flBtWfc 

[04 57] <I<7)M[£6gSt#HM*4 0 0°CT 1 B#Pa1 
[04 5 8] ^#&£PIJi. S>^^b461KV^aKTM 

a^fft^Ltofiiffl^if^ig^JK (&KWMk lx corns 

u $>7Lnm<Dffim*%feikz-£hfziib<7)i><7)x$>h. 
[0459] ix^x\ zcr>mm<7)$>n,wmt>wmztiti 
Mcommmz 1 . 2 5 %oh Ftssta hxmmmim 

£4*14, H 2 £ 2 3 0 1 /m i nSL3r#6 10 5 0 
°C. 760Torr tfO&ffC 1 Jlrf fc S 
SfeCSiH, BOscc m^jD LH&tfFCSto 

[04 6 0] ztm. i/V^ym.ttis^-t&mmi}* 



[046 1 ] ifcWT, #7LHS i iCCVD (Chemical 
Vapor Deposition ) }£t <fc Dlp-ftHS i Sr 0 . 3 /im 

x b° ? ^ /l« L tz . j«^fefH4JaT«a 0 "C* 

4. 

[0462] 

V—XtfX : S i H 2 C 1 2 /H 2 

^'X»iLM : 0 . 5/ 1 8 0 1 /m i n 

^ffi^l : 8 0 T o r r 

jSg: 9 5 0°C 

f^MM& : 0 . 3 ju m/m i n 

rWtW^^S i JW^fc^RRftfcJ: 9 
2 0 0 nmOS i 0 2 JlSr)fML^o 
[0463] S i 0 2 ^fff(Cggft0!8 t I^«t7 4 

[0464] ifltdj; oT, T*<0llB§5r^?LWS i £ 
*fc:^x^\3S)«iMtSfL7 4^Afflfc:, sio 2 Itxt 

[046 5] jjcv^i waHW)Xieii. nwj8 h mm 

[0466] ZtliZX'O. S iiWtBLhteO. 

ffiS iSOMff^Hrt^MCo^T 1 0 OjSiSISt 
tzbz\h. MJSOl^J— ffii 201nm±6n mtfet 

[0467] § ^t/jcilcfT- 110 0°CTSft^ffl^ 1 B# 

6, 5/ J tm^|C7)ffi^TC0 3 F%2*ffi$i±i5±-eO. 2n 
mTil?BflJjR§nTV^S S i ^xyNfcig^Cft^fc. 

[0468] wn=&emmz$. ^mmmm^m^ s 

i Staff ^^IS B a 9 ^Ffi<i:«A$ ilT £>-f . &#r&fti 
[0469] 

t ^ s * , sasHEtfaictm t l t f m-t & - fc 

[0470] *^<7>4^WWm«^)»B*ffifc:ti^T 
WXt&„ Ht=*fMHttiV^l±s 
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[047 1] ^(3^X>\H±£tt9^;Mtfcfc<3£# 

L t d - k *** o . ^xy n» ijti 

(iiJ^k^iEk&S. 

[0472] 4fc*«HBfcj:*uf, mz^mm^mm 

[04 7 3] ifc, *HffifcJ:*Uf. K^£#S!LT, 
7^;^±tlWBfflE*fl!lSLfc— »<0**SHR (tran 
sfer) X°t>&tzth, a^<Dffljft(=3(fflLfcjCffl*^rtfii: 

[0474] **Mitf>¥^^tf>Mft^fc i*Uf. 

[mi ] *5i^^^i^B3-r§^^^^^ifHHT' 

[02 ] *fraw^*^t"4fcftw«<«rtKiiiEIT 
[03 ] 4^^^*i^^4fc»^«5<«l»fIiIE^ 

[04 ] ^mm^m^mm-tifz^crM^mmmx- 
[05 ] *m&ttimfrttittmsmmm'c 

[07 ] *fra<o^*i^t-ftfc»w«*W»fiiiHtr 
[0s ] ^m^^m^tm^htz^mmmmx- 

[09] *«!H^^*i^^4fc»w«feJ»WfiiiB^ 

[01 o] ^wm^m^mmt^tz^mmmmm 
[0in *micDjjmz±m'mm<7)mm.-})mzmmL 

[01 2] *%HJ<O^Sr±l©«mo^^5£fc5iffl-r 

[01 3] *wM<v?m*±mnmcoMm3}mzMm-t 

[01 4] 01 3tifLtMi:J:^TMfiIli: 

ftmZ fttz GaAs/AlGaAs 3JS±B®ffctf0fllJS 

[01 5] *miz±mnmcr>mm.ijmizmmLfzM& 
<r>mmmxhh, 

[0i 6] *wM*±mwmcomm>mzMmLtim£ 



<7)Wtwmx$>%>» 

[017] &Mcoir&&mty-?&%i>cr>mwmxfo&, 
[018] 9&mjjm*wei8t& %wmwmxfc * . 

1 0 1, 201, 301, 401, 501, 601, 7 

0 1,801 Si 

102, 202, 402, 802, 803 ^JLKM 

1 03, 2 04, 304, 40 5, 50 5, 606, 7 
0 5, 8 0 8, 8 0 9?SJK7^^i. 

203, 303, 403, 503, 603, 604, 7 

0 2, 80 4, 8 0 5##?UMI (^TWfifW) 
302, 502, 602, 704 ^rt^&AH 
404, 504, 605, 703, 806, 807 «» 

406, 506, 607, 706, 810, 811 W, 

1 20 1, 1 30 1, 140 1, 1 50 1, 1 60 1 

1 202, 1 202a, 1 202b, 1 30 2, 1 30 
2a, 1 3 02b, 1 402, 1 502, 1 50 2a, 
1502b, 1602, 1602a, 1602b 

1 1 03, 1 203, 1 303, 1 503, 1 603 

1 1 04, 1 204, 1 304, 1 504, 1 604 
P + M (ifcfctn* M) 

1 1 06, 1 206, 1 306, 1 506, 1 606 
n + M (£?zIZp + m) 

1 1 07, 1 207, 1 307, 1 508, 1 6 1 1 

mm±m mwwnm) 

1 1 08, 1 208, 1 308, 1 509, 1 6 1 2 
1 1 09, 1 209, 1 309, 1 5 1 0, 1 608 











14 0 3 


n + 


G a A s 




1404 


n + 


A 1 x Gai_ x 


A s 


14 0 5 


n 


A 1 o. 37 G a 0> 


63 AS 


14 0 6 


P 


A 1 o. 37 G a 0t 


63 AS 


14 0 7 


P + 


A 1 x Ga!_ x 


As 


14 0 8 


P 


A 1 o. 37 G a 0t 


63 A S 


14 0 9 


n + 


A 1 x Gaj-x 


A s 


14 10 


n 


A 1 o. 37 G a 0 . 


63 AS 


14 11 


n + 


A 1 o. 9 Ga 0t 


! A s 


14 12 


n G a A s 




14 13 


P G a A s 




15 0 6 






15 0 7 


ft* 


m 




16 0 6 




16 0 7 







(35) 



WM¥ 10-233352 



[01] 



[02] 



(a) 

|\S\\\\\\S\\\\\\\\\\\\S\\S\S\S\\H-' 102 



-101 



(a) 



-201 



(b) 



^7b; 

J—T01 



i2 
01 



(b) 



203 
202 

-201 




to 



103 
-Me- 



102 
TO I 



CO 



204 



202- S. 



—201 




(d) 204 



-H 2or 



[03] 



(a) 



-303 
4-302 



-301 




[04] 



302 



302 



(b) 



(d) 



304 



-303 
■302 




304 
=^303 



--301 



CA) 
(B) 



3* 



2 000 



2002 

^2002 
-2O03 

2002 



2003 <Z2] C 
^2005 




(21) 



2002 . 

2003 
200 S 



7 I x 

(Wi)-(W4) <Xi)~(Xg) (YiHYs) 



20OO 

3 



'2002 



[014] 



1413\ 
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[05] 



me] 



(E) 




Cg) 



(Y1) 2002 



-402 
-401 



(W3) | 2 005 (X 3 J 




(b) 



2100 ( 



(W4> 



2O03 



<X4} 



m j iiMM ii i i 



2O0 (X5) 



<Y4) 
2100 gj 

003 
2100 



rrm 



■*-2 



-2O03 



(X6) 



\ 2003 



5) 



i 



^\\\\\n£ : 



2200 



[H7] 




[HI 1] 



120© 



1207 



-1206 
^1203 
,-1204 




402 
--401 



^401 




-1209 
-1205 



--301 
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[HI 7] 
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[01 0] 



[01 2] 
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